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Pressor activity in blood and plasma from 
normal subjects and patients with 
essentia! hypertension. 

By 

u. S. V. EULER and T. SjSSTRAND, 

(Submitted for publication yfay 0, 10 li). 

In spite oI many attempts to demonstrate the presence oI 
pressor substances in the blood of Iiyperlcnsive patients the evi- 
dence still seems rather connicling. Even Vith regard to the acti- 
vity of normal blood or extract thereof the results differ. 

Direct -injection of moderate amounts of normal blood or 
plasma does not seem to produce any pressor effects as staled by 
a number of authors. Using extracts of normal blood or plasma 
some authors have obscrv’'ed pressor actions viiich, ho^Vever, seem 
to have been somevv'bat irregular in their appearance and difficult 
to assay. Thus Page (1935) has reported the appearance of a pres- 
sor action in extracts of blood plasma which bad been deproleinizeil 
with alcohol. The active substance was found to be soluble m 
water, alcohol, acetone and chloroform, but was not of lipoid 
nature. It Was fairly unstable to heat. Ultrafiltrate from plasma 
did not contain the pressor substance, de Wessclow and Griffiths 
(1934) found witli alcoholic extracts from various kinds of blood, 
including normal, a slight rise in blood pressure preceded’ by a fall, 
using nrethanized cats as test animals. Other authors have failed 
to observe any pressor action will, cxtacis trom nomial blood, 
J — Ada med. scandinav. Vol. CXI^. 
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either from human subjects or Various animals. Enger and Jeling- 
hoff (1941) made alcoholic extracts from blood plasma and serum 
and stated that pressor activity %Vas present in most extracts ex- 
cept "When heparine plasma in paraffinated vessels %vas used. 

With extracts of blood from hypertensive patients, on the other 
hand, several authors claim to have obtained pressor responses 
on various test objects whereas others have been unable to find 
any significant difference in comparison with blood extracts from 
normotensive subjects. Positive results with blood from patients 
■with pale hypertension have been reported by Bohn and his asso- 
ciates (1931, 1935) Heinsen and Wolf (1935), Govaerts and Dicker 
(1936) and others. Bohn (1931) stated that alcoholic extracts of 
blood from patients with normal blood pressure or »rcd» hyper- 
tension gave a depressor effect only on the cat under urethane, 
but that patients with )>palei> hypertension (acute nephritis serving 
as the typical condition) all gave pressor action without preceding 
lowering of the blood pressure. Bohn and Schlapp (1935) were not 
able to concentrate the pressor substance and like Page found con- 
siderable difficulties in assaying the pressor effect. By using 
plasma instead of blood they found that the depressor effect was 
reduced. 

Heinsen and Wolf (1935) reported the presence of tyraminc in 
blood from patients with pale hypertension but missed this sub- 
stance in essential hypertension. Govaerts and Dicker interpreted 
their pressor effects with hypertensive scrum in a similar way. The 
investigations of Enger and Arnold (1937) showed, however, that 
the amount of tjTaminc is rather small in blood from hyperten- 
sives, and probably cannot be responsible for the hypertension. 
In later experiments Enger and Jelinghoff (1941) found a pressor 
action in extracts from heparine plasma of human hypertensive 
subjects with malignant sclerosis which they refer to nephrinc, a 
pressor substance previously demonstrated in extracts of kidney 
by Enger (1939). 

Negative results have been reported in a careful study by 
Aitkcn and Wilson (1935) wdio tested alcoholic extracts and ultra- 
filtrate of blood from patients with malignant hypertension. Capps, 
Ferris, Taylor and Weiss (1935) found no pressor activity in ex- 
tracts from normal and hypertensive blood. Page (1935) obtained 
no evidence for an increase in pressor action from extracts of hyper- 
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tensive blood as compared v/ith normal. Using extracts of bepa- 
rine plasma from hypertensive dogs he sometimes found an even 
smaller effect than rvith plasma from normal dogs. Xn later experi- 
ments he found that when plasma from hypertensive dogs or pati- 
ents (essential and malignant liypcrtcnsion) v'as added to blood 
from a nephrectomised animal and perfused through a rabbit s car, 
vasoconstrictor properties could be demonstrated, which weic 
ascribed to angiotonin (Page, 1940). In an attempt to demon- 
strate pressor substances of renin type in blood from hyperten- 
sives negative results have been reported by Prinzmetal, bried- 
man and Oppenheimer (1938). 

Heymans and Bouckaert (1938) found no increase in ihe vaso- 
consti'ictor properties in blood from dogs with chronic experimen- 
tal hypertension, caused by renal ischaemia, whereas this was the 
case in animals rendered hypertensive by cutting the moderator 
nerves, de Wesselow and Griffiths (1934) found no striking diffe- 
rence between the action of alcoJiolic extracts from normal and 
hypertensive blood, though the effect was slightly greater with 
blood from essential hypertension. In some cases the extract of the 
whole blood gave a good response whereas plasma exlracl showed 
no action. 


From this brief review of the literature it seems to follow that 
a certain pressor action may be oblained with extracts of blood 
from normal and bypertensive. subjects tbougli the effect is not 
constantly found. Any succcsslul attempts to concentrate the 
active principle — if indeed the obscr\^cd actions are due to a sjieci- 
fic substance — liave not been reported, as far as Wc have been 
able to find. TJic results diverge with regard to the alleged increased 
presence of pressor substance in the blood in hypertension. The 
bulk of evidence rather speaks against the presence of greater 
amounts of pressor substances in hypertensive blood as comiiarcd 
with normal blood, at least in the important group classified as 
. essential hypertension. 

In the light ol recent rracarch on (be mcchnnism of hypcrlen- 

“t yr"’ »-'^I>ori.nenls in 

order to test the question anew as to the presence of nressnr 

Vily in Hood from hypertensives. Tl.c nialei-inl used Ini, comsisted 
hypeZlr'“‘' "'-“"y cases of essenlial 
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Methods. 

The samples of normal blood \Vere obtained chiefly from medi- 
cal students about 20 years old, male and female, and the hyper- 
tensive blood from patients in the Royal Serafimer Hospital and 
the Karolinska ■ Sjukhuset. ^ In total 74 samples of hypertensive, 
blood and 24 normal bloods -Were tested. In addition pooled samp- 
les from groups of normals and hypertensives Were tested in seve- 
ral cases. 

The blood was dra-vvn from the cubital Vein and treated accord- 
ing to the varying procedures described below. 

a. The blood — 100 — 400 ml — was allowed to flow directly in a 
Vessel containing 3 times the blood TOlume of boiling hot alcohol. 
The mixture was left in the refrigerator for a few hours, filtered 
and evaporated in vacuo at low temperature to a feW ml volume. 
10 Volumes of methyl alcohol were added, the precipitate filtered 
off, the clear solution evaporated to nearly dryness and taken up in 
a few ml water. This solution was then neutralized with H2SO4 freed 
from lipoids by extraction with ether and tested after removal of 
the ether. 

b. One group of extracts was prepared in the same way with 
the only difference that blood was treated with heparine to prevent 
clotting, incubated for 15 minutes at 38° and then treated as under 
(a). 

c. Same as (a) except for extraction with ethyl alcohol at room 
temperature. 

d. The blood was treated with heparine and placed in a cello- 
phane tube and dialyzed against destilled water in the cold for 20 — 
48 hours. The outer fluid was concentrated to a few ml, methyl 
alcohol added to remove inorganic salts and prepared as under (a) 
except that ether extraction was omitted. 

e. The blood was treated vdth heparine and the plasma centri- 
fuged off. To the plasma the same Volume of saturated ammo- 
nium sulphate Was added and the precipitate filtered off, and 
dialyzed against running tap Water for 48 hours in a cellophane tube. 
The contents of the tubing Were precipitated With 3 volumes of 
ethyl alcohol, filtered, evaporated and taken up in Water. 

f. Heparine plasma was dialyzed and treated as (d). 

1 We wish on this occasion to tender our thanks to Dr. O. Agren who 
assisted us in selecting cases and collecting the blood samples. 
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.. Hcparinc ptema was precipilalccl will, 3 volun.cs of alco l-.o 
and treated as (c). 

li Red cell concentrate, treated as (c). 

j.’ Oedema fluid, collected from a scarification, trealed as . 

The majority of the separate samples of blood from cases vvilh 

hypertension Averc treated according to (g). 

k The folloAving method of preparation was finally adopted 
to the more extensive tests, in ANduch thd extracts corresponded to 
about 1 litre of pooled plasma. Plasma and blood corpuscles Awrc 
treated separately and the. plasma aaus either dialyzed or precipited 
directly AVith alcohol. The norma! or liyjiertensiA'c blond AVas 
in both scries hejiarinized and collected in paraffinated Ae.'^sels, and 
sharp]}' centrifuged in paraffinated tubes. In the former case, the 
plasma AVas dialyzed in 100 ml portions in the cold again.sl 10 
volumes of distilled AA'ater for IS hours. The dialysale A\'as neutra- 
lized Avith sulphuric acid and concentrated in A'acuo to about 200 
ml. The extract AVas then subjected to continuous extraction AA'itb 
ether for 3 hours at pH about 4 and for another. 3 horn's at pH 
about 10. The ethereal extracts AA'crc shaken Avilli some 10 ml of 
AVatcr to AA’hich sodium hydrate and sulphuric acid AVere a<lded 
respcctiA’cly in amounts necessary to remoA'c the Avaler soluble acid 
or basic compounds from the clhcr. After tins treatment the ori- 
ginal extract AS'as concentrated in A'acuo at pH about 5 until salts 
precipitated from the solution. The salts AA'crc filtered off and 5 
volumes of ethyl alcohol AA'erc added to the filtrate. 

The precipitated material AVas filtered off and added to tlic pre- 
viously obtained salts. The filtrate AVas freed from alcohol ami 
evaporated under reduced prc.ssure until 1 ml of the extract corres- 
ponded to about 50—100 ml plasma. The extract then still contain- 
ed a fair amount of organic material, notably glucose, and some 
inorganic salts. 

,..7'!,' “'■"Pl'i'iM, dialyzing tog., were procijiilatcd 

vrth 3 volume of alcnbnl, filtered and o,Yapor,ate,l to a sn,all vo- 
Imne. In some cases the Wood corpnsete «re precipitalod will, ,3 
umes of alcohol and the cxlract, after evaporation of the alce- 

;tt'To‘:/'““ f 

water "s ab^ T, ■" "'kf'i'te 
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Assay of pressor aclivitij in ea iracls of blood, plasma and diabjsate 

of blood or plasma. 

In order to obtain some kind of quantitative measure of the 
pressor activity -we have uscdiyraminc acid phosphate (B.D.H.) as 
a standard, referred to in the following as T.P., though we are well 
aware that there are ■notable differences in action and also in the 
relative scnsilhnty of the animal for tyramine and the pressor 
action of our extracts. In many cases the assay has allowed but 
arather rough estimation, and in the later experiments the direct 
comparison of extracts of normal and hypertensive blood on the 
same animal was found to give more valuable information as to 
the quantitative effects. 

Tlic condition of the test animal was of great importance for 
the biological effect of the. blood or plasma extracts. In general 
the best responses were obtained on healthy, not too young cats 
of about 3 kg weight. We have not found any definite favorable, 
effect by using decerebrate or decapitate preparations as compar- 
ed with animals anaesthetized with chloralose, provided that the 
anaesthesia was not too deep. A definite improvement was insti- 
tuted by the use of a small dose of ergolnminc tartrate (Gjmergen) 
intravenously (0.0.5 — 0.1 mg pr kg). This dose did not diminish the 
effect of a test dose of adrenaline, but, on the contrary', not in- 
frequently increased the pressor response. Tlic same was the case 
for tyramine and the pressor effects in the blood extracts. The 
reason for this effect is probably the reduction or abolishment, oi 
the pressor moderator reflexes from the carotid sinus and aorta as 
shown by the common carotid occlusion test (Euler and Schmiter- 
low, 1944). We have adopted this treatment of the animal as a 
routine method in the latter part of the investigation. The pre- 
treatment with ergotamine has also proved of value as a "way to 
measure the general reactivity for pressor agents, as those ani- 
mals which did not respond With a sharp rise in pressure on the 
injection of ergotamine generally reacted badly for the plasma 
extract pressor principle. 

There has been no indication of tacliyphylactic reactions in tlic 
test animals to the pressor action of the blood or plasma extracts. 

Bohn has suggested that a previous depressor effect may mo- 
dify or even cause a subsequent pressor action. In our experi- 
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Fig. 1. Cat, chloralosc. blood pressure. Alcoholic of c<srntl.ai 

n Ld c from patients with normal blood pressure, 1> from a c. . 

hypertension. 


raents an effect of this Wild has proliahly lieen of lilllc importance. 
Tiius a slow injection of normal plasma cxtntct with a Very mode- 
rate lowering of the Wood pressure has produced a stronger jircssor 
effect than a fast injection of hypertensive plasma e.Klnicl nmsing 
a markedly stronger depressor effect. In fig. 1 the pressor effects 
vary considerably though tlie foregoing depression is very nearly 
the same. 

Results. 

1. Alcoholic cxiracls and dinlijsalcs of blood or plasma. 

The concentrated alcoholic extract. s of normal or hyjn'rten- 
sivc Wood and plasma on nearly all occasions showed some pressor 
activity preceded by a fall. Tlic cflect seemed to he identical 
whether alcohol Was added at boiling point or at room tempera- 
ture. In order to test wbeUier tlic treatment with alcohol liberat- 
ed substances causing the pressor effect we also tested the effect 
of dialysates from whole blood and plasma. Even in these cases, 
however, a pressor effect was regularly obtained with the concen- 
trated extracts, corresponding to 10—100 ml blood. We can fully 
agree with Page, however, that the assay of the pressor action is 
difficult and we can claim no bettor results tlmn Bohn as regards 
concentration and purification of the »activc. suhstanccft.-. As n 
general result it was observ^ed, liowcvcr, that the pressor aclivily 
of extracts from normals was more potent than that from hyper- 
tensives, using alcoholic extracts as well as dialysates. This is 
illustrated by Fig. 1, 3, 4 and Tables I and 11. 
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Fig. 2. Cal, chloralose, blood pressure. A\arious tj’pes of effects of extracts 
of normal blood or plasma, a 24 ml blood, b 9 ml blood, c 35 ml dialysatc blood, 
d 25 ml dialysatc plasma, c 20 ml same, f 20 ml blood. 


In most experiments the rise ot blood pressure after injection 
of plasma or blood extract from normal as rvell as from hyper- 
tensive subjects has been preceded by a fall in blood pressure. 
In a few instances only we have obtained a pure pressor effect. 
The type of action of normal blood extracts has varied within 
wide limits as illustrated in fig. 2. 

The following methods have been employed in purifying the 
pressor principle from normal plasma. 

Alcoholic extracts or dialysatcs have been evaporated to a small 
volume and treated with 4 — ^5 volumes of methyl or ethyl alcohol 
at a slightly alkaline reaction (pH 8 — ^9). The alcohol precipitated 
mostly inorganic salts which, when redissolvcd, had either a dipha- 
sic or no action or lowered the blood pressure. Most of the pressor 
action was found in the filtrate (Fig. 3). A precipitate AVith pure 
pressor action has been obtained when the filtrate after precipita- 
tion with 4 — 5 volumes of alcohol was acidified with H2SO4. The 
filtrate, taken down to dryness at low temperature and redisolved 
in a small amount of water gave about the same depressor effect 
as before and a slightly reduced pressor effect. When the extrac- 
tion with alcohol was made at an acid reaction the pressor activity 
in the extract was smaller. Extraction with 3 volumes of acetone 
yielded similar results as those with alcohol. Addition of 3 Volumes 
of ether to the alcoholic alkaline solution left only little of the 
pressor activity in the filtrate but gave in one occasion a pure 
pressor action in the precipitate. We have concluded from these 
experiments that the pressor principle is soluble in dilute alcohol 
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Fi". 3. Cal, chloralosc, blood pressure. 

A. 1. dialysalc of 50 nil liypcrlciision plasm 

2. dialysalc of 50 ml iiorninl plasma 

3. 0.25 mg tyraminc phosphate. 


a 


B. after 0.25 mg crgolaminc i.v. „ , , , „ „ 

4. alcoholic extract of 50 ml normal plasma dlaly.satc ns .nlmsc 

5. same from liyporlcnsion plasma. 

Time 30 see. 


but insoluble in cMicr. This is also supiiorlcd by Uie resulls 
described below. Tlic pressor acUvily was not doslroycd by 10 
minutes healing to 100° C at normal acid or alkaline reaction tts 
shoira by fig, 5. 

In those experiments where pooled cxlracl.s of blood corpnscle.s 
and plasma from normal and liyporlcnsive .subjects were com- 
pared in the same animal llie results were sifnilar to those found 
when single tests Were made. 

Though the reactions showed no strict consistency on all occa- 
sions we feel justified in making tlie following slatcmonls. 

1. Plasma. 

a. Ether extract, alkaline. 

Normal: No depression, sligljt pressor effect (100—100 
ml plasma) (Fig. 4 and 5). 

Hypertensive: No depression, slight pressor action, 
usually less than for normals. (Fig. 4), 

b. Ether extract, acid 

Normal: Slight pressor action (100—100 ml plasma) 
(Fig. 4 and 5). 

Hypertensive: Snialler effect than for normal.s. 

c. Alcohol extract ajtcr ether e.\iraction 

Normal: Considerable depressor action, moderate pres- 
sor effect (50—200 ml plasma) (Fig. 4:6 and 5:4), 
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Fig. 4. Cal. dilor.alosc, blood pressure. 

J. odd ether extrnel of 200 ml hypertension plasma 

2. acid ether extract of 200 ml normal plasma 

3. alkaline ether extract of 200 ml hypertension plasma 

4. alkaline ether extract of 200 ml normal plasma 

5. alcohol extract of 100 ml hypertension plasma 
(i. alcohol extract of 100 ml normal plasma. 


Hypertensive: Smaller depressor action, small pressor 
effect (Fig. 4). 

2. Blood corpuscles. 

a. Ether extracts, acid and alkaline. 

Fairly large variations in response. Piessor effects slight 
or absent. Stronger depressor action in extracts from 
hypertensives (100 — ^200 ml b.c. suspension). 

b. Alcohol extract after ether extraction. 

Pressor or depressor effects. 

No constant difference betv'een normals or hypertensives. 

Tliough the pressor effect of extracts from plasma directly 
precipitated ivith alcohol ivas somevhat stronger than those 
prepared from dialysates of plasma the differences were not great 
and quantitative only. 

The precipitated salts generally exercised a small pressor 
(plasma) or depressor (blood corpuscles) action (Fig. 5) which 
persisted after incineration, but this action was small as compared 
vdth that of the filtrate after removal of the salts; 

Tlie contents in the dial 3 ' 2 ing bags, blood or plasma, were mostly 
inactive w'hen tested after extraction AVith 3 Volumes of alcohol. 
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Survey of rcsuUs with exiracls of normal blood or plasma. 


The results with normal blood or plasma are computed in Table 

Table 1. 

a. whole blood cxlracted wUh boiling EtOH. 

Pressor action 

eqv. to me T. 

Nr. ^ per 100 ml blood 

1. G. S. (? 

2.7 

4. G. J. S 

1.3 

5. L. L. (? 

2.2 

6. S. W. <S 

1.5 

7. G. P. ^ 

1.25 

8. S. C. ^ 

0.7 

1 — 8 Collected extracts, rccxtractcd with McOH 

1.5 

b. same as a. but incubated 15' at 38° before treatment with 

EtOH 

1. G. S. d 

1.3 

2. A.D. c 

2.5 

4. G. J. o 

1.0 

5. L. L. o 

1.5 

6. S. W. o 

1.8 

c. whole blood extracted with EtOH at room temp. 

9. S, E. F. d 

1.0 

10. M. L. B. $ 

2.5 

11. K. L. ^ 

1.3 

12. J. N. $ 

1.0 

d. whole blood dialysatc 

7. G. P. 6 

0.5 

8. S. C. (? 

1.2 

10. 3r. L. B. $ 

1.2 

11. K. L. o 

1.3 

12. J. N. ? 

1.0 

e. plasma alcoholic extract 

22. N. N. o 

0.5 

23. G.U. 0 

0.8 

24. K.A. 

0.8 

25. Collected from 5 medical students 

0,8 

26. Collected from 5 medical students 

0.5 

f. plasma dialysate 

20. E. 0. (J 

1.0 

21. G.P. 0 

1.2 

27. Collected from 6 medical students 

0.5 

g. oedema fluid alcohol extract 

0.6 
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Surveij of results with exirads of blood or plasma from hypertensives. 

Table 2. 


Nr 


Name 


Clin, diagnosis 


B. P. 


Remarks H = 
Heller 


Preparation cqv. to 
mg T.P. per 100 ml 


S. K. 1913 ? 

J. S. 1876 0 

J. J. 

A. G. 1865 

G. H. 1898 $ 
G. P, 1876 $ 


9 

10 

20 

22 

23 

25 

26 

27 

28 

29 

30 

31 

32 

33 
35 

36 , 

37 

38* 


J. A.C 

1877 (? 

E.I.T, 

1900 0 

D. L. 

1873 $ 

E.M.L 

1889 $ 

J. L. 

1869 ^ 

J.E.N 

1896 cJ 

K.J.J. 

1875 (J 

J. N. 

1875 (J 

A. K. 

1872 $ 

A. H. 

1893 $ 

K. N. 

1881 

E. K. 

1870 $ 

k.h.n. 

1881 (J 

G. L. 

1863 <5 

a.m.l. 

1872 $ 

e.m.s. 

1870 $ 

P.J.M. 

1866 (J 

H.C.J. 

1871 $ 


Hj’pert. css. maligna 


Aplasia ren. sin. c. 
hypertonia + anemia 
sec. 

Hypert. ess. 

Hypert. css. -f car- 
dioscl. 

Hypert. css. grav. 
Hypert. css. + artc- 
rioscl. 

Hypert. ess. + car- 
dioscl. 

Nephrit. chron. -f- 
acuta, retinitis hypert. 
Nephrolithias. sin. 


Hypert. css. 

Hypert. ess. car 
dioscl. 

Hypert. + giom. 
nephr. chron.? 
Hypert. css. 

Hypert. css.+ card, scl 
Hypert. ess. 

Hypert. ess. + insuff 
cord, -f climact. 
Hypert. ess. 

Hypert. ess. 

Hypert. ess. 

Hypert. css. 

Hypert. ess. + car- 
dioscl. 

Hypert. css. 

Hypert. ess. 

Hypert. ess. 


250/180 

245/130 

250/150 

235/110 

290/160 

260/100 

180/90 

255/180 

190/115 

250/135 

220/125 


H ncg. 
H ncg. 


H neg. 


H ncg. 


250/150 

220/110 

230/130 

240/120 

250/130 


230/110 

290/140 

240/120 

240/120 

295/150 

270/150 

210/110 

265/150 


H: trace 
iNorm. Kidney 
function. 

H nc2. 


Blood, dialysed O.G 


Blood, alcohol O.C 
Blood, dial. 0.5 


Blood, ale. 
Blood, dial. 
Blood, dial. 

Blood, dial. 
Blood, dial. 

Blood, dial. 


Esl).47coSing.| Blood, dial, 
Ic red b.c. 

|Hpos. Red Blood, dial, 
end white b.c. 

Plasma dial. 
H pos. j pinsma dial. 


0.3 

O.t) 

0.3 

O.G 

0.3 

0.5 

0.3 

O.G 

0.9 
0 


H trace ^ ^ 


H ncg. 
H trace 
H ncg. 
H ncg. 

H ncg. 
H ncg. 
|H ncg. 
H pos. 
H. ncg. 

H ncg. 

H ncg. 

H ncg. 


I Plasma 
Plasma 
Plasma 
Plasma 

Plasma 
[ Plasma 
Plasma 
Plasma 
Plasma 

Plasma 
Plasma 
! Plasm: 


0.2 

0.5 

< 0.3 

< 0.3 

0.3 

0.3 

0.3 

0.3 

O.G 
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Remarks H ; 
Heller 


240/160 H neg. 
270/155 H neg. 
290/160 H trace 
300/150 H pos. 
210/140 H neg. 
300/140 H neg. 
175/120 H pos. 


H neg. 
H neg. 
H neg. 
H trace 
H neg. 
H neg. 
H pos. 
H neg. 
H neg. 
H neg. 
H neg. 
H pos. 
H pos. 

H neg. 
H neg. 
H ncg. 
H neg. 
M pos. 

H pos. 


Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 


Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 

Plasma 


2. Tests for renin, hypericnsin {angiotonin) and hypertcnsinogen. 

Though no evidence has been obtained for the presence of 
Jiypertensin in our blood samples — the pressor activity being 
insensitive to treatment vuth hot alkali — avc have for the sake of 
completion made a few tests for the piesence of renin, hypertensin 
and hypertcnsinogen. Extinction with 3 volumes of alcohol direct- 
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Iv and after 15 minutes incubation at 38“ gave the same yield in 
pressor activity. After dialysis of heparinized whole blood renin 
Asns added in an amount Jmovm to produce a maximal hypertensin 
formation and incubated for 15 minutes at 38°. After coagulation 
of the proteins with hot alcohol and evaporation of the alcohol 
the extract showed the expected additional pressor activity, 
amounting to about 0.3-0.5 mg T.P. per 100 ml of blood. We have 
not been able to find any consistent difference in the amount of 
extra pressor activity formed with blood from normal subjects and 
from hypertensive patients. The fact previously reported, that 
extracts of normal blood produces a greater pressor effect than 
those of hypertensive blood also seems to point in a negative direc- 
tion as to a possible increase in the amount of hypertensin, renin or 
hypertensinogen. 

^■^^len a crude hypertensin (angiotonin) preparation AVas added 
to 200 ml heparinized blood and dialj'zed for 24 houis in the cold 
through cellophane, about one half of the added pressor acthdty 
was resovered, using the routine method (g) of extraction. Incuba- 
tion for 15 minutes at 38“ after addition of the pressor agent did not 
sensibly reduce the yield, showing that it is nofdcstroyed by blood 
during this time. 

With regard to the possibility of active off-splits from globuli- 
nes appearing as a result of alcohol treatment we have prepared 
globulines from normal plasma and extracted them Awth alcohol. 
The extracts were inactive. 


Discussion. 

Most prcAdous investigators who have reported the presence of 
pressor activity in extracts of blood or plasma have found greater 
amounts in blood from hypertensives, especially in those cases 
winch correspond to the pale hypertension of Uard 80 " : 
authors, however, also found such activity in blood from mtiDnt. 

„ypertensia„, but. so.tar asL outpal 

930) has poiuted out that pressor action may be obtibed from 

-“atd" 

from hypertensives. Acco’rdiug to Ms lh‘e“‘ 

ns autJior the pressor principle 
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does not appear in ultrafiltrates but is liberated when the colloids 
are coagulated with alcohol. In our experiments, however, it was 
obtained also in dialysates from whole blood or plasma. We conse- 
quently do not believe, that physico-chemical disturbances arc 
necessary to liberate the agent, which seems to occur in asfreo) 
state. 

When whole blood, heparinized or not, was used for alcoholic 
extraction, the amount of pressor activity w'as on an average higher 
than when plasma w'as used. Tliis points to the presence of greater 
amounts of pressor activity in the red blood cells which also could 
be shOAVn directly in some cases. On the other hand the red cells 
seemed to contribute to the depressor action of the extracts, though 
this was rather varying, partly depending on the reactivity of the 
test animal. We have gained the general impression that the de- 
pressor action of normal plasma cxti'acts have been more marked 
that that of our hypertensive material. 

As to the nature of the pressor agent in noimial blood and 
plasma rather little can be stated as yet with certainty. It is soluble 
in alcohol, but may be precipitated from an alcoliolic solution with 
ether. It cannot be extracted with ether from an aqueous solution 
cither at acid or alcaline reaction. It is dialysable and resists 
heating to 100° for 10 minutes in normal alkaline or acid solution. 
Its action is not increased by cocaine in tJie cat under chloralose. 
Thus it can be stated ■with a fair degree of accuracy that it is not 
identical with adrenaline, tyramine, qxytyramine, iso-amyla- 
mine or hj^pertensin. Before any further statements can be made 
it is necessary to find methods for concentrating the active prin- 
ciple and prepare it in greater amounts. 

The significance of our finding that in normal blood and plasma 
extracts the pressor activity is on an average stronger as com- 
pared -with the corresponding extracts of blood from hypertensives 
is not clear. It is only natural, however, to correlate this finding 
with that of pressor agents in normal and hypertensive urine, 
where a similar difference is noted, as described in a following 
paper, though the active substances in the latter case are of a 
different kind. 
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Summary. 

Alcoholic extracts of normal blood and plasma usually give a 
pressor action, preceded by a depressor action, on the cal under 

chloralose. . 

Dialysates of normal blood and plasma produce similar eiiccls. 

The pressor agent is soluble in dilute alcohol, insoluble in 
ether, thermostable and dialysable. Its action is not influenced 
by cocaine. 

In blood or plasma dialysates and extracts from patients nilh 
essential hypertension the pressor actKdty v,-as not higber than 
in extracts from normals, fn our material the pressor activity 
was, on the contrary, less in extracts from liypertcnsivc blood, 
including 4 cases of chronic nephritis. 

The costs of this investigation have been dcfraycU by gr.ants from tlie 
Therese and Johan Andersson JMcmorial Foundation .and by Astra, .A.-B., 
Sodertalje. 
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From the Stockholm Hospital for Communicable Diseases. (Head physician; 
Rolf Bergman, M. D.) 


Isolation and Individual Nursing of Scarlet 
Fever as Compared with Nursing in 
General Wards. 

By 

ROLF BERGMAN. 

(Submitted for publication June 20, 1944.) 


Dindividual consideration of the patient is an accepted 
fundamental of good clinical management of scarlet fevers. 
(Gordon J.A.M.A. 1932 Vol. 98 p. 519). 

The truth of this rule does not seem to have been realized in 
Sweden as yet. An antiquated routine is followed, which is not 
least conspicuous when determining the nursing time. I have pre- 
viously had occasion to emphasize the importance of individual 
nursing in view of the nursing time, especially considering the 
freqvency of return cases. I now insi:t upon it that this principle 
be given due consideration also in the arrangement of the hospital 
nursing. 

It is comparatively easy to individualize the duration of the 
nursing time,, it merely being necessary to devote sufficient atten- 
tion to each patient and to allow adequate tirne for the examina- 
tion when the discharge of a patient is being comtemplated. As I 
have earlier demonstrated on Stockholm material this results 
in great advantages for the infectious-diseases hospitals, not least 
from an economic point of view, and also lessens the patient’s 
burden in scarlatina. An individualization of the nursing puts the 
staff and the premises to far severer tests. If consideration is to be 
paid to all differences in the course of the disease, the doctor and the 

^ Nordisk h 3 'gienisk tidskr. 1942: 23: 375. 
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nurse must be capable and vigilant, in other words competent and 
trained, especially in the treatment of infectious diseases, and they 
must be able to spend sufficient time over each patient, so that be 
can be followed medically from his admittance to his discharge. 
This of course requires the employment of sufficient and suffi- 
ciently trained personnel and is thus an economic question. 

If the nursing is to be individualized, it is also necessary, howe- 
ver, that the large composite units of patients be broJeen up and 
the large general wards abandoned. The scarlet fever patients must 
be divided into numerous small groups or eacli patient must even be 
nursed in a special room. This will make it possible to separate 
fresh cases from older ones, complicated cases from cases without 
complications, the various complications from each other, etc. 

The idea of nursing scarlet fever cases in small groups, i.c. to 
avoid mixing cases that are mutually dissimilar, is not at all new, 
but its realization has so far been impossible in Sweden or in any 
case it has been rendered very difficult owing to the fact that our 
infectious-diseases iiospitals are not planned and organized for 
such nursing. I therefore consider it all the more urgent to demon- 
strate and emphasize the actual advantages of such nursing and thus 
to influence my fellow-doctors and the authorities, so that we may 
be better equipped in the future. 

It is an old experience that nursing in small units reduces the 
number of complications in the case of infectious diseases. This 


experience is not limited to scarlet fever, it having been demon- 
strated in the measles, c.g. by Debre-Joannon \ and in other 
diseases. Complications are veiy prominent in scarlet fever. In the 
mild form of scarlatina which now occurs in middle and western 
Europe, in America and in the Scandinavian countries, practically 
the whole mortality is due to the complications, especially to the 
invasive ones such as otitis, infections in the maxillary sinuses 
and processes descending into the respiratory organs. The compli- 
cations make the nursing more complicated, increase the work of 
the staff increase the demands on medicine and surgery, and 
proong the stay m hospital. Complications that Iiavc not healed 
completely when the patient leaves the hospital increase the risk 
0tr^a.es^ and oases ttot have suffered from eomplicaJot 

J La rougeole, Paris 1926. 

= Gordon J. A. M. A. 1932: 98 p. 519 el al. 
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Stance naturally somewhat affects the purity of the investigation!) 
— but these influences will nevertheless have been fairly moderate. 
His results will be found in Table I. Out of the 171 cases nursed 
individually — 9 were excluded as they had received scarlatina 
convalescents’ serum — 10 per cent) experienced relapses, and 
out of 171 control cases 21 (12 per cent) experienced the same 
complication. Out of 152 cases originally without complications 
and nursed individually, 12.5 per cent had complications, and out 
of the 152 control cases almost 4 times as many = 45.4 per cent. 
A high fever as well as local complications, most especially lym- 
phadenitis and otitis, Avere far more common among the control 
cases nursed in general AA^ards. — This also affected the frequency 
of the return cases, it being 2.5 per cent in the case of those nursed 
indmdually and 5.5 per cent for the control cases. 

Lepechin (cit. Hottinger) reports a similar experience. Among 
his patients nursed in hospital he had 37.1 per cent of return cases 
and among those nursed individually in their homes 7.G per cent. 


My oAvn investigations. 

>nd.vidual isolation upon the dnntion of ““ of 

nursing time is a decisive factor in , Tim 

-tter from an economic::!:" 

great practical importance for the patients themselvL 
The isolation was arranoed in ii n-.iisci\es. 

hy Lichtenstein, but it was stricter Premises as were used 

case to arrange tor compictelv indivi I i™' '°i' "’ll !■> each 

stay in hospital. The sta , oU "“""S !'« "I.olc 

to make sure that there were no ™ “"tolled daily 

yd nose, and the least signs of LLTl f'e Uiroat 

beiy noticed, tlie persof „ ^ ‘'"S™"' '=‘<=0 

further discharge of his duties in 1 '™'" '■''0 

bacteriological control ensured that If'”’"'- '' '“"timmus 
streptococci could be demons rated . 'idoniolytic 

ment. "“trated were removed fromt he depm t- 
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The material consisted of 200 cases of fresh and typical scarlet 
fever, without complications, just received into the observation 
department of the hospital. They had no contact Avith other pati- 
ents before the experiment was started. 100 of the cases were selec- 
ted for individual isolation and for each such case the patient most 
closely corresponding to it Avith reference to time of admittance, 
age, sex (in adults), and the severity of the disease was selected as 
a control case. Also the control cases AA’cre devoid of complications 
Avhen admitted. The control cases Avere transferred from the obser- 
A’ation department to a general Avard, where they remained during 
the Avhole nursing time. The tv'o groups Avere treated quite alike as 
regards the daily nursing and medical control, tests, special exa- 
minations, the principles of discharge, etc. 

That the Iaa'o groups Averc judged alike as regards the severity 
of the cases AA'ould appear to be demonstrated by tlie fact that the 
number of cases requiring scarlatina serum was about the same, 
12 in the group nursed in a general Avard and 15 in the individually 
isolated group. 

The material has been tabulated according to the various 
complications, and some of them, those that may be assumed to 
be due to an invasion of haemolytic streptococci in the respective 
organs, have been grouped together under the heading »Septic 
complications)), and others, Avhich may be assumed to be due to 
toxic agents, under the heading ))Toxic complications)). A ques- 
tion that might be discussed is Avhether the very common cases of 
lymphadenitis — most frequent in the throat — are septic or toxic; 
in the table noAv presented they arc grouped as septic. — Relapses, 
return cases, and the duration of the nursing time have also been 
tabulated. The table further states Avhen the patient has been giA^en 
serum (convalescents’ serum) and if he has been given sulfanilamid 
(chemotherapy). 

The various data Avill be found in Tables 1 and 2. 

The Avhole material is first accounted for in Table I. It is there 
compared Avith my OAvn very thoroughly examined material for the 
years 1938/39. This latter consists of 3495 typical fresh cases. 
Parts of the investigation have earlier been published in Nor- 
disk hygienisk iidskrijt 1941 and 1942. This material shows the 
frequencies of the A^arious complications that may be considered 
typical of present-day scarlet fever Avhen tbe patients are nursed 
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in general wards. — The table also contains Lichtcnstcin’.s figures 
obtained in a similar investigation carried out in 1931 (/.c.). 

In both scries a number of bacteriological examinations were 
also made, especially to ascertain the occurrence of liacmolytic 
streptococci in the various stages of the disease. These, examina- 
tions were carried out in collaboration with Dr A. Ehingcr, who 
will be publishing the results in another connection. 

In Table 2 some of the results have been subjected to a further 
analysis. 


Table 2. 


Witliout coinpllailion.s 

Number of septic conipIlc.iUons 
Number of patients with septic complica- 
tions 

Number of toxic complications • 

Qicmotlierapy 

Return c.ases 


Nursing 

in n 

goncr.ol 

ward 

Individ. 

Difference 

.'i2i-1.7 

r>7i-i.7 

.'iiiri.o 

•ISi.S.O 

i0£f;..s' 
mi (5.9 

5Si-l.O 

i7±:i.8 

Hil.'.I 
IS £2.0 

17£7.0 

»£rvi 

00 ^; ♦! ,]} 
•<£-2.0 

li£.i.r) 

l£-1.0 

3 ^ 2 'j 


any compHcaurat alV!:iH|IT8 "nf 

complications. The difference i.s slMisiral 7 "^-"^ fJcvclopcd 

stein’s figures give the same picturj -"JUnificanL. Lichlen- 

and the )>toxic» complications assumed to ho •'^Ircplococci 

control series there were 07 ..scnlic 
liad several complications) and but 17 

the individually isolated cases fho r ^‘OJRpIicntions. For 

tively. As regards the ssenth-a ^'cspec- 

atalisUcally sig^ricapt,' „„d ^ in 

panson is made not behvee,; u l T 
between the number of patients overt"! f “"'Plications l,„t 
tions, the same result is arrived at complica- 

*norencc between the two scri« 5?' ' ff ■■'iS''ifica,,t 
""'"ber of toxic complication, ■'aapccUveiv, The 

Jn the two series. is practically the same 
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The more frequent use of sulfanilamid remedies in the gi-oup 
nursed in a general ward is also a sign of the septic complications 
being more common and undoubtedly often more alarming in that 
group. The indications for chemotherapy were of course the same. 
In the control series chemotherapy was made use of for 38 patients, 
in the individually isolated series for but 14 patients, which gives 
a statistically significant difference (Table 2), 

The investigation has thus confirmed the earlier conception 
that individual isolation protects the patient better against the 
invasive streptococcus complications in scarlet fever. The cause of 
this is not demonstrated by the material now presented, but the 
modern theory on the importance of the various types of strepto- 
cocci might explain it. According to that theory the patient might 
be infected by the streptococci of his fellow-patients. It is evident, 
however, that even the very careful isolation now considered, in 
which the staff was also subjected to strict control, does not 
provide a one-hundred-per-cent protection against such comp- 
lications. 

Relapses have most especially been attributed to exogenic in- 
fections, i.e. to infections from fellow-patients with a type of strep- 
tococci different from those of the patient himself. The findings in 
this investigation, no relapses among those nursed in individual 
isolation and 4 in the control series with its possibilities of exogenic 
infections, seem to support that opinion. 

The investigation also included a control of which cases gave 
rise to return cases after their return home. It was disclosed that 
no less than 4 of the cases belonging to the control series were in- 
fecting cases, which malces a frequency of return cases excep- 
tionally high for the hospital. Three of these cases had septic com- 
plications during their stay in hospital, two otitis and one angina; 
the fourth had had synovitis. — The nursing time was long for 
these four infecting cases, 6 weeks and more. Among the cases 
nursed individually there was only one infecting case. He had 
been nursed for 33 days, had suffered from lymphadenitis while 
in hospital but had no symptoms whatever when discharged. 

One of the aims of the investigation was to study the influence 
of the nursing conditions on the nursing days. The values obtained 
will be found in Table 3. 
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Individiml 

isol.Ttion 

Control .series 

ino 

100 


Mean nursing 
time — (lavs 


! Arithmetic mean . 3 . 5 -I-t-l oj 

Lower quarlilo (P 25) 

iMetlian (P 50) .jj 

Upper quart ilc (P 75) 


■):L5il.07 

.30 

.37 

51 


As miglil be e.xpecled in view of the .sm.nllor frequency of com- 
plications and relapses the individually i.solated serie.s had the 
shorter mean nursing lime, 35.4 days as compared with 43.5 davs 
for the control sories. The difference bchvecn these two .neons ’is 

r'r ? 'iSnificnnl. The n.edinns (see 

Table .3) also definitely indicate this to be the case. 

The benefit of this is not inconsiderable. \mrt from ui.oi -i 

cia ca cu ation imcori n , mni^mg (lays, a fman- 

reduction of" f "'"-"S -^i.ows ,hn, n 

at the pre.sent time) result :r;L7S 
a^nual) 3 ^ This gives an idea n 

considering the tens of tlioi.sands of ^^^^1 ''' 

Sweden. every yt-ar in 

Summary, 

too fresli and tjmical scarlni fn 
mdividunl isolation during thd, 111 

cases there were selected patient! As control 

above-mentioned cases with reference 11'’"" 

The control cases were nnrsed , IT , '“"'■cal dain 

U'cir whole stay in hospital. "’'‘''"•'"■T S'"cral word d„ri„g 

invesiigaiion showed 
) fhal (he number of nentir^ r 
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and lymphadenitis — were decidedly fewer among those isolated 
■individually than in the control series; 

2) that the »foxic» complications were equally common in the 
two series; 

8) that relapses only occu red in the control series; 

4) that the frequency of return cases (infections) was i times as 
high in the control series as in the individually isolated series; and 

5) that the mean nursing time was 8.1 days shorter for the cases 
isolated individually than for the control cases nursed in a general 
ward. 



Acta Medica Scandinavica. 


Vol. CXIX, fasc. I-II, 


1944. 


(From the InsUt»ic ot W-J-W 

find Bacterioiogj-, Umversily of Ijpsala, Swede .) 


Tissue inununity in mouse poliomyelitis. 

By 

SVEN CARD. 

(Submitted for publication August 2, 1914). 


Up to the present substantial evidence concerning Ibc nnlnre of 
tissue immunity is very scarce. Generally the phenomenon is attri- 
buted to antiviral substances in the interior of the cells, acting 
fundamentally as neutralizing antibodies. As tissue culture expe- 
riments have revealed the inability of antiserum to exact any in- 
fluence on the course of infection once the invasion of the cells has 
occurred, the »autosteriIization» of the tissue is explained by the 
assumption of such intracellular antibodies developing as a result 
of the interaction between virus and host. They arc called »scssilc» 
as distinct from the »mobile)> antibodies of the blood. 

As, generally, tissue immunity is associated with a high neutra- 
lizing serum titer its existence is not always easily demonstrable in 
vitro. It has been possible, though, in studies on the development 
of immunity during the early stages of infection, to demonstrate an 
isolated tissue immunity. For instance, 0rskov (1) was able to 
show' that testicular tissue after inlrateslicular inoculation of 
vaccinia virus exliibited definite antiviral properties at a lime 
when antibody had not yet appeared in the blood. In such cases 
the tissue in question is considered to be the site of antibody pro- 
duction. The mobile antibodies are merely liberated from the tissue. 
Sometimes, in rabbits immunized against Herpes or Borna disease, 

^ This study was supported by Konung Gustaf V:s 80-Arsfoiul. 
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the presence of antiviral substances has been found to be restricted 
to the brain and, possibly, the adrenals, whereas the blood is 
devoid of neutralizing substances (2, 3, 4). 

It is quite natural that tissue immunity should play an impor- 
tant part in the development of the general immunity in virus 
diseases in particular, on account of the intracellular )>parasitismi>. 
This latter fact, however, necessitates a scrutiny of the problem 
from a different angle. There has been a trend to explain the cel- 
lular immunity in virus diseases such as vaccinia as dependent upon 
the persistence in the tissue of active virus. The entrance of new 
virus particles into a cell already containing the same virus is 
assumed to be blocked, the cell »receptors)> to be saturated. 
Thus, the cell is protected against superinfection. When the 
receptors for different strains of virus are identical, the pheno- 
menon of »interference» occurs. Magrassi (5) found that in- 
tracerebral inoculation in a rabbit of encephalitogenic Herpes 
virus, otherwise regularly causing a lethal infection, was quite 
innocuous if the animal had obtained a corneal inoculation 
of an ordinary non-neurotropic Herpes strain a few days 
previously. The latency period necessary was too short to 
account for the development of an immunity of the usual type but 
long enough for the transition of the virus from the eye to the 
brain. In this case the »immunity» of the animal to Herpes encep- 
halitis w'as obviously associated with the presence in the brain of the 
non-neurotropic form of the virus.^ On the wdrole, non-neurotropic 
and neurotropic strains of the same virus often seem to interfere. 
As an example of interference of an inverse type Theiler’s (6) con- 
firmation and extension of Hosldns’ (7) observation on j^ellow 
fever might be mentioned. Theiler’s experiments were concerned 
witlr an ordinary viscerotropic strain of the virus and the »mutated» 
neurotropic (yellow fever vaccine) strain. He found that monkeys 
inoculated intraperitoneally with visce otropic virus, otherwise 
promptly succumbing to the infection, did not only survive but 
failed to show' any demonstrable symptoms of yellow fever if a cer- 
tain amount of neurotropic virus had been added to the inoculum. 
The decisive factor for the outcome of the experiment was the pro- 
portion of neurotropic to viscerotropic, not the absolute quantity 

1 The Magrassi phenomenon might perhaps as well be regarded as an exam- 
ple of oSchienenimmunitats (Doerr). 



00 

TISSUE IMMUNITY IN MOUSE POLIOMYELITIS. 

of visccrotropic virus. - Sometimes interference belsyeen ditferenl 
viruses has also been observed .as betTOcn Rift Volley fot ei and 
yellow fever (8), l>Tnphoc 5 i.ic choriomeningitis and poliomyelitis (J), 
or vaccinia and foot-and-moutli disease (10). 

Jungeblut and Sanders (11) working with the murine SK strain 
of poliomyelitis virus describe a phenomenon interpreted by them 
as interference. Passage of the simian strain through cotton rats to 
white mice was regularly accompanied by a complete loss of patho- 
genicity to monkeys, alUiough the virulence proved to he extre- 
mely high in tests on mice. Jungeblut and Sanders obsen^ed, howe- 
ver, that intracerebral injection in monkeys of a suspension of brains 
from infected mice, made simultaneously with or before a tc-st in- 
oculation with a highly active simian strain, inhibited the develop- 
ment of typical sjTiiptoms. They found, furthermore, that the 
mouse virus exliibited the same effect when given intravenously 
on the condition that the application preceded the lest inoculation. 

TJie present vTitcr (12) working with the purification of mouse 
poliomyelitis vims was not able to demonstrate inlerfcrcncc in the 
above sense of the word between purified virus preparations of 
different pathogenicity. On the contrary, when a purified prepa- 
ration of fecal myelitogenic virus of low virulence was added to the 
encephalitogenic and highly active FA strain an enhancement of 
the virulence resulted. The admixture of the purified fecal virus 
had the same effect as would an additional amount of the FA virus 
itself. Thus, an wnterferenceo occurred hut of a type opposite to 
that described above. The FA virus induced a high virulence and 
encephalitogenic properties in the ordinarily rather harmless fecal 
strain. On the other hand, when a crude brain suspension of a fecal 
passage strain was mixed with FA virus, the development of ence- 
phalitic symptoms was inhibilcd and the attack rale considerably 
lower as compared with control groups, in accordance rvitli Jungc- 
bluty observation. Tire results ol Urcse experiments considered 
together suggested that the protective action was not c.xhil)ilcd bv 
varus of low viruleuee, brrt due to the presence in the crude brain 

furtl T " T” This .assumption was 

further corroborated by the following observations. A crude bralu 

anothZ eoS Z'or' "’“I'™'. 

eons, Strug of n-aeromolecnlar soluble substances, and 
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finally one containing low-molecular, non-sedimentable material. 
The virus, content of each fraction -was determined by means of 
activity measurements. It was found that the total yield of virus 
with approximately 40 p.c. exceeded the virus content of the origi- 
nal suspension, as calculated from its activity. Furthermore, after 
digestion of a brain suspension with pancreatic juice the virus 
activity was found to be 4 times that of the control. The increase 
in activity in the latter case could be explained by a liberation of 
virus from the digested cells but in the former case no such expla~ 
nation holds true. One would rather expect an agglomeration of 
virus particles with a decrease in activity as result. The most plau- 
sible explanation is that the crude suspension contains inhibitors 
which, owing to differences in molecular weight, can be separated 
from the virus by means of centrifugation and are destroyed by 
digestion with pancreatic juice. 

As this phenomenon seems to offer possibilities of the elabora- 
tion of prophylactic measures against poliomyelitis it was deemed 
necessary to subject it to further studies. Some preliminary results 
are presented below. 


Material and methods. 

For immunization purposes the following strains of virus were used; 
U I F, a fecal strain isolated from a stock mouse showing spontaneous 
paralysis of the hind legs; U II F, likewise a fecal strain isolated from a 
healthy stock mouse; U V N, isolated from the spinal cord of a spontane- 
ously paralyzed stock mouse. All strains were propagated by cord to brain 
passages in mice. Bach of them displayed a considerable stability with 
regard to the length of the incubation period which was as an average 14, 
12.5 and 8 days respectively. As a test strain Theiler’s FA vims was used. 

Brains of immune mice were ground with sterile sand and saline.After 
settling of the sand the turbid suspension was decanted. Equal parts of the 
suspension and clarified FA extracts were mixed and inoculated iutrace- 
rebrally in 0.02 ml amounts into Swiss mice, 4 weeks of age. At least ten 
mice were used to each test. The viral activity of the preparations was 
assayed according' to the principles laid down in previous papers (12). Thus, 
symptoms and incubation periods were recorded and the activity calculated 
from the formula y = S (1/t); n, t denoting the individual incubation periods 
and n the number of mice in the test. 
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The inhihilion phenomenon. 

In preliminary experiments it was found tlial normal brain 
suspension when added to FA virus had no effect on the activity 
except that of mere dilution. As a rule such normal controls were 
included in the experiments to be described below but as they 
never differed significantly from the saline controls they will be 
omitted from the tables. 

Immune brain without demonstrable quantities of active vims 
gave very straiglitfonvard results. A number of mice were inocu- 
lated with UIF. Surviving animals received a lest dose of FA vims 
4 weeks after the first inoculation. All mice showing paralysis 
proved to be immune. After a further 4 weeks the animals. were 
killed with cliloroform and the brains prepared with saline to a 10 
p.c. suspension. This was mixed with varying concentrations of 
FA virus. A corresponding control scries contained saline instead 
of immune brain suspension, and furthermore an activity test on 
the original brain suspension was included. All mixtures were ino- 
culated immediately into 10 mice each. Table I and Fig. 1 con- 
tain the results of two such experiments. The figures refer to the 
activity expressed as y = S (1 /t):n. 


Table I. 


Cone, of FA 

Experiment 1 

Expcrimcnl 2 

Immune bmin 

Control 

Immune lirain 

Control 

10-3 

0.117 

. 0.230 

0.107 

0.215 

10-^ 

0.057 

0.170 

0.07.S 

O.MG 

10—5 

0.014 

0.101 

0.01.5 

0,107 

10—5 

0.000 

0.029 

0.001 

0.01 r, 

Control 

0.000 


0.000 



It is evident that admixture of immune brain diminishes con- 
siderably the activity of FA virus. It was previously shown (12) 
that the activity, y, varies recUlinearly witli the logarithm of the 
concentration of virus. The graphs in Fig. 1 show that the points 
of the FA control fit tolerably well to straight lines. It is an into 
resbng fact that the same holds true for tlfc mixtur J o t h 

torn. In eompamon ,viu, i„e controls these lil n 'l 
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(Iislocnlocl downwards and to the loft and in addition Ihev have a 
siRn.ficantly finlter conrso. Tiiis kind of dislocation was previously 

foutui to he ehararleristie of an increased resistance in the test 
nnijnaJs. 

llio protecting effect decreased rapidly with the concentra- 
tion of immune brain. It was still demonstrable if the brain .suspen- 
sion was diluted 1: 10 whereas dilutions of 1: 100 gave rc.sults that 
did not differ significantly from the control, liy simultaneous varia- 



I'iij. I. Acllvlly curves 

OrUiiii'Ie r~ y. .Misrlssa « ronccnlratlon of l'.\ virus. I'ull line: FA control 
Dolled line: I'.-\ -■ ininninc Iirnin. 


tion of tJic conccnlralions of immune brain and virus an interesting 
phenomenon was observed. One such experiment is tabulated in 
table II. 


Table II. 


f^ric. of RA 

j 

('.one, of iininunc 
lirain 

y 

test 

control 

10-3 

1 

JO—* 

1 

0.107 

0.215 

to— > 

10-2 

0.1 a I 

0.1)0 

10-5 

10-3 

0.1 OG 

0.107 


The result is illustrated graphically in Fig. 2. Tluis, if the ori- 
ginal mixture of virus and immune brain is diluted llie aclivil}' 
incrcasc.s passes tlirough a maximum and then again decreases. 
This is a phenomenon of the same type as can be observed in par- 
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tially neutralized mixtures of 

case it is attributed to a dissociation of the Mrus . 

rNS of immune animnb contnine n considerable 

TPTiflpT'Gcl more cliflicult. As^ ^ 4 i*« 

invariably causes an encephalitis wth typical conYmlsions as tl c 
main symptom and the strains used for immunization give rise 



Full line: FA control. Doited line: FA + immune br.^lu. 


a myelitis it is usually possible to distinguisli clinically between 
the infectious agents. The etiological diagnosis can be further 
verified by means of passages. An example is given in table III. 

Figures without brackets refer to animals showing typical en- 
cephalitis. Figures within brackets denote paralyzed mice without 
any traces of convulsions. Passages from such animals revealed 
the presence of the myelilogenic strain witli the characteristic long 
incubation period. The plain brain suspension, without addition 
of FA virus paralyzing 9 out of 10 mice, contained obviously a 
considerable quantity of active virus. Nevertheless, it inhibited 
significantly the activity of the FA virus added. In attempts to 
3 — Ada med. scandinav. Vo/. CXJX. ■ 
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express this inhlbilion nnmcrirally it seems to be justi .able to 
cxLde the paralyzed animals not carrying FA virus in calculating 
the y values. Tlic column headed y corr. eonlains the values arrived 
at in this vay. It vas generally found that the corrected tigurra 
gave a straight line of regression in accordance with lliose in h ig. , 
which was taken as evidence that this melliod of calculation was 

justifiable. 


The time factor. 

In several experiments the mixtures were tested imnicdiatcl}" 
and after standing for different periods of lime at room tcmpcraiiire 
or in the refrigerator. On no occasion any inOucncc of storage was 
demonstrable. The inhibitory effect w-as developed to il.s full extent 
immediately after mixing. 


Attempts at fractionation of the brain suspension. 

15 immune mice were killed with chloroform and the brains 
triturated with sand and 50 ml of saline. Tlie suspension was run 
«up-and-downi) to 16,000 r.p.m. in a Beams’ centrifuge. Tiie heavy 
precipitate was resuspended in saline to a final volume of 25 ml. 
The supernatant was further run at 27,000 r.p.m. for 90 minutes. 
The second supernatant was removed and the precipitate was 
resuspended in 50 ml of saline. Thus, the preparation was separa- 
ted into three fractions: a ~ debris and coarse material in twice 
the original concentration, b = macromolocular soluble substances, 
and c = low-molecular material. Each fraction was tested for pro- 
tective effect. The results arc collected in table IV. 


Table IV. 


Cone, of FA 

a 

b 

c 

Control 

obs 

corr 

obs corr 

obs 

corr 

7 

o 

0.0G2 

0.050 

0.046 

0.039 

0.000 

0.000 

0.1C3 

0.105 

0.049 

0.1G3 

0.099 

0.009 

0.153 

0.093 

0.031 

0.153 

0.093 

0.031 

0.2G7 

0.155 

0.059 

10-3 

10-4 •. 

- 

Control 

0.057 


0,052 


0.000 



1 


- - 
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The corrected and weighted y values of the row 10~“ are a = 
0.039, b = 0.167, c = 0.153, and control = 0.264. These can be 
transformed to log MID (minimal infective doses) as previously de- 
scribed (12) and then give the following values a = 0.25, b = 
2.21, c == 1.94, and control = 4.08. Hence, with this concentration 
of FA virus fraction a reduces the activity to 1: 21,400, 6 to 1; 74 
and c to 1; 138. 

Fractions a and b both contain active virus, a probably a little 
more than b, whereas c seems to be virus-free. The protective power 
of fraction fl is about 300 times that of b with approximately the 
same virus content, and fraction c with no virus at all yet affords 
twice as good a protection as b. Obviously the inhibitory effect 
stands in no relation to the virus content. 

Until the quantitative relationships of this inhibitory system 
have been subjected to a closer study it is impossible to compare 
the effects of the different fractions on an exact numerical basis. It 
is, however, quite evident that the major part of the inhibiting 
substances remains in the tissue debris. Olitsky (13) found that 
normal adult mouse serum contained neutralizing substances for 
Theiler’s virus. I have been able to confirm this observation. 
Probably on account of this fact saline extracts of various organs 
exhibit a certain inhibitory action. The protection afforded is of the 
same order of magnitude as that of fraction c in the above expe- 
riment. It is likely, therefore, that the soluble fraction of the inhi- 
bitors of immune brain originates from the blood. 

Repeated attempts to extract the tissue bound inhibitor with 
distilled water or saline solutions have failed. So far it has not been 
possible to obtain it in a soluble form. As a reason for this the 
possibility was considered that the degree of tissue disintegration 
after mere trituration with sand was insufficient. The material was, 
therefore, passed several times through a colloid mill (»homogeni- 
zer»). On microscopical examination of the final product no intact 
cells could be found although part of the nuclei were preserved. 
Even after this treatment the effect remained connected with the 
tissue fraction. 

As a preparation to extraction -with organic solvents the mate- 
rial was desiccated in vacuo from the frozen state. During this 
treatment the activity was destroyed completely. 
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Do virus and inhibiior combine in vUro? 

Equal parts of immune brain suspension and FA virus were 
mixed = test solution a. A sample of the mixture was spun for 30 

minutes in an angle centrifuge. The supernatant - tc-st solution 6. 

A control contained equal parts of FA virus and saline. The solu- 
tions, undiluted and diluted 1:100, were inoculated intraccrcbrally 
into 10 mice each. The result is tabulated in table V. 


Tabic V. 


Concentration 

test a 

lest h 

control 

IqO 

0.18.5 

0.091 

0.292 

0.1.52 

o p 

10~2 



Whereas there is a considerable reduction of the arlivity wlien 
the original mixture is inoculated, the virus in the su})crnatanl is 
completely unimpaired. Hence, the virus is not destroyed nor dots 
it combine with the inhibitor in vitro. At least, if a combination 
takes place, the virus must be vciy' loosely attached, .separable by 
means of low speed centrifugation. It is probable, therefore, that 
the mechanism of the effect is different from that of an ordinary 
virus-antibody reaction. 

Development of lissuc imnnmiltj during (he course of infcclion. 

25 mice were inoculated intraccrcbrally wilii the strain Ull\ 
Groups of 5 mice were sacrificed 7, 14, and 21 days j).i. The remain- 
ing animals were tested for immunity after 28 days and, proving 
to be immune, sacrificed after a further 3 weeks'. Tlic brains in 
each group were pooled, prepared and tested as described above. 
The result is tabulated in table IV and depicted grajihically in 
Fig. 3. The figures represent corrected y values. 


Table VI. 


Cone, of FA 

1 week 

2 weeks 

3 weck.s 

7 weeks 

control 

10-2 


0.291 

0.233 

0.239 




10—4 


0.213 

0.201 

0.289 

10—6 


0.103 

0.122 

0.17.5 


y (voo 

0.093 

0.017 

o.oso 
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After 1 week the result does not differ significantly from the 
control. At this stage the brains contained only a small amount of 
UIF virus. After 2 weeks the virus content of the brains had reached 
its maximum. The preparation, however, does not afford protec- 
tion against FA virus. On the contrary, addition of FA seems to 
induce in the UIF virus increased pathogenicity and encephalito- 



riq. 3. Acthity curves. 

Full line: FA control. Dotted lines; FA + brain suspension. 

genic properties. Thus, the effect is identical with the before- 
mentioned influence on purified fecal virus. After 3 weeks a defi- 
nite inhibitory effect is discernible. The course of the line of regres- 
sion, however, tends to dcAuate in low concentrations of FA, 
although this mav be a chance phenomenon (cf. page 44). After 
7 weeks, finally, the protection is more pronounced and the line of 
regression has a normal rectilinear course. Thus, during the course 
of infection the appearance in the tissues of virus and of inhibitor 
do not coincide. In tliis particular case the virus preceded the 
inhibitor with about one week. 
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II Tvas of considerable interest to correlate the appearance of 
inhibitor with the appearance of symptoms and of immunity 
demonstrable in vivo. A series of mice was infected w'ith the UIF 
strain. One group was kept for recording of symptoms and incu- 
bation periods. Further groups of 20 animals were superinfected 
with FA virus at different times after inoculation. Animals 
contracting encephalitis were recorded as not immune. Finally, 
groups of 5 animals were used for the previous experiment. An 



incubation period and the big), morfaliiv 

slriiin. The results of these Leri„ I diaracteristic of thi; 

Section 1 of Pig; 4 40^00^ ‘""stated in Fig. 4 

further explanation. Section 2 rec'wds 
flint were immune n-he„ tested with an inte"'''?"''®' 

FA virus at different times after tb. inoculation of 

me refers fo the dates of the Lst i™ 'nf“Hon. The full 

t'ou periods for the animals that pZZ T 
rn w nled, the f„,|„,si„g average figures TOre obteiMr"' 
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tested after 
10 days 
14 » 

17 » 

21 » 


incubation period 

5.6 days 
4.8 » 

4.5 » 

4.0 » 


Thus, the incubation period of the test infection decreases ■when 
the time passed from the original inoculation increases. WTien 
these incubation periods are added to the respective dates of the 
test inoculation, the dotted line is obtained. It must be assumed 
that some of the immune animals reached the state of complete 
immunity first some time after the test inoculation, i.e. that the 
actual course of the percentage immunity curve is to be found 
some"where within the shaded area. With this in mind it is jus- 
tifiable to conclude that the immunity demonstrable in vivo coin- 
cides ■with the appearance of s 3 rmptoms. 

Section 3 of the graph, depicting the development of inhibitor, 
is given vdth reservation for the difficulty to express the protection 
numerically. The zero line denotes the activity of the control; 
activation is recorded on the plus side, inhibition on the minus 
side. As the mechanism of activation seems to consist merely in an 
addition of a constant amount of virus, the degree of activation is 
recorded as the logarithm of the number of MID added. In order to 
obtain approximately comparable values of the inhibition the dif- 
ference in y was calculated from the lines of regression in points 
corresponding to y = 0.250 of the control and these differences con- 
verted into log MID. 

It is e'vident from Fig. 4 that there is a close coincidence in time 
between the appearances of symptoms, immunity and demonstrable 
tissue bound inhibitor. This holds true for both strains tested ■svith 
their widely differing incubation periods. 


Effect of iniraperiioneal injection of inhibitor. 

Groups of 20 mice each received a single intraperitoneal injec- 
tion of 0.25 or 0.5 ml of an immune brain suspension. An intracere- 
bral test inoculation of FA virus was given to different groups 24 
hrs before, simultaneously with, 24 or 48 hrs after the treatment. 
An intracerebral test of the inhibitory effect was also included in the 
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experiment. The results are recorded in table YII. The figures are 
computed on the same basis as in Fig. 4, section 3. 


Table VII. 


Route 

Amount 

Trealiuent in relation to test Inoculation 

48 hrs before j24 hrs before 

simultaneous 

24 brs after 

i.c 

0.01 



—2.40 


i-P 

C.25 

0.50 

—0.40 

—0.57 

—1.35 

—0.15 

—0.21 

0.00 


Intraperitoncal injection affords a definite protection but only 
when given simultaneously with or before the test inoculation. The 
material available does not permit any conclusions as to the dura- 
tion of the protective effect but indicates that the optimal inlenml 
between treatment and inoculation is about 24 houj-s. The degree of 
protection is dependent upon the amount injected. It docs not reach 
the level afforded by intracerebral injection and is, in relation to 

the quantity administered, of a quite different order of magni- 
tude. ^ 


uiscussion. 


The basic phenomenon now described is essentially of the same 
ype as that observed by Jungeblut and Sanders (11). .\s their 

otn,uri„eSK^Lstd ' jr "•i'rtio,, 

fluid protected monkeyl against the^'l” 

tinre rektionslups Je as P'-'-ly-us. Tl.e 

■ in relation to tcsl 

2 weeks to 5 clays before 
24 hours before 
simultaneous 

3 days after 

5 days after ' 


No. Ircalcfl 

14 

12 

3S 

22 

0 


No. protected 

3 
10 
■ 24 
S 
0 


ll.c, 

21 

33 

03 

36 

0 
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As, generally, the test inoculations were not performed with 
graded amounts of virus, the percentage values in different experi- 
ments are not directly comparable but no doubt the figures quoted 
are tolerably representative of the protective effect exlubited. It 
.may be said, therefore, that the results recorded in my table VII 
agree fairly well with Jungcblut and Sanders’ monkey experiments. 
The pivotal point is that the effect obtained by extraneural injec- 
tion docs not last for any length of time. The maximum protec- 
tion is afforded when the material is injected 24 hours before an 
intracerebral inoculation. Thus, active immunization as an essen- 
tial feature of the mechanism of protection is out of question. 

Jungcblut and Sanders attribute the protection to interference 
exhibited, directly or indirectly, by the active virus present in the 
brain suspen ion. They interpret the phenomenon as a domination 
of one virus over another. In their opinion this theorj'- is supported 
by the fact that the effect is of a short duration. The SK murine 
virus, namely, is non-pathogenic and obviously non-infectious to 
monkeys. If injected, intra- or extraneurally alike, it is soon de- 
stroyed or excreted and, as a rule, its presence in the CNS cannot 
be demonstrated one week after injection. In their experiments the 
protective effect seems to be connected with the presence of murine 
active virus in the brain at the time of the tc.st inoculation. Intheiv 
opinion, therefore, tlie viral activity of the preparation must be 
of decisive importance. Tliey wile: »It may further be taken for 
granted that a definite correlation exists between the potency level 
of murine virus, as determined by titration in mice, and its inter- 
fering abilitj^, as tested in monkeys.» This statement is obviously 
based on the fact that mouse brain suspension is superior to tissue 
culture virus and that cavian virus in the form of guinea pig brain 
suspension has given no unequivocal effects, the viral activity of the 
three materials decreasing in the same order as their protective 
power. However, unless experiments are carried out on one and 
the same material with varying viral activity, as in my table VI, 
there exists no evidence on which to base the above conclusion. On 
the other hand, the results are not incompatible with the idea that 
a tissue bound inhibitor is of primary importance for the establish- 
ment of the protective effect. In comparison to brain suspension 
the supernatant of tissue culture contains very little tissue. Hence, 
a specific tissue effect must be much less pronounced when tissue 
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culture virus is substilutecl tor brain suspension. The failure of in- 
tecled guinen pig or monkey brain to nfrord PE« oclmn 'O-SW « 
explained by tnndamcnlul differences in Ibe ineebanism of virns 

host interaction in different host species. 

I have had no opportunity so far to lest llie effect of m\ pupa- 
rations in monkevs. Nevertheless, I feel convinced that there exis s 
a far-reaching analogy hetveen the phenomena flcscnbed hy 
Jungeblut and Sanders and by me. I cannot, however, share 1 heir 
view.s on the mechanism of the protective effect. 

The experiments on mice described above seem to leave no 
doubt that the inhibitory activity is quite iiidepeiidenl of the actual 
virus content of the preparations. Fnrlhcrmoro, they present 
suggestive evidence that tlic phenomenon of protection is con- 
nected with the prc.sorice of a specific inhibitor altnched to llie 
tissue. The final evidence, however, the complete separation of 
virus and inhibitor in different fractions of the same material, is 
not yet presented. 

In my opinion, therefore, this phenomenon cannot be attri- 
buted to interference between two strains of virus. 11 is ratlier a 
demonstration in vilto of li.ssuc immunity. In Ibal case, however, 
the mechanism must he different from that observed in ordinary 
immunological reactions. Tlic protective agent may be called ;in 
immune body but it is no antibody in the usual sense of the word. 
It does not combine with the virus in vitro. Neither are the (pu\n- 
litalivc relationships those of a neutralisation reaction. Chnrnc- 
leristic of the latter is the percentage law: in undcrneutralis.ing 
concentrations of antibody the ratio of free to neutralized virus is 
independent of the absolute quantity of virus present. In our case, 
on the other hand, the effect is more pronounced with large doses 
of test virus, not only absolutely but velalively. In Fig. 1, experi- 
ment 2, for instance, a given amount of inliibilor reduces the acti- 
vity of 6,300 MID with 08.5 p.c. whereas, when tlie same amount 
of inhibitor is added to 6.3 MID, the reduction of activity is hut 
81.4 p.c. This phenomenon, unprecedented in immunology, seems 
to rule out a direct interaction Iictwccn virus and iuhihilnr. 

At present it is impossible to toll exactly where the lioint of 
attack IS to be found. In all probability,, imwevcr, it is located in 
the susceptible cell itself. The modus opmnuli might he a i^hl«ckade» 


of the cell or a change of the mclaholism s 


so as to restrict the repro- 



44 


SVEN CARD. 


duction of the virus. The follomng observation peviously described 
(14) seems to make the second alternative the more probable one. 
After intracerebral inoculation the FA virus is soon demonstrable in 
the spinal cord (24 hours p.i.), where a rise in titer is observed 
during the first days. At the onset of symptoms the concentration 
of virus in the cord is less than 1/10, usually about 1/100 of that of 
the brain. At this point further multiphcation of the virus ceases 
in the cord as well as in the brain. The capacity of the spinal cord to 
maintain virus multiplication is not, however, limited to this level 
of potency, as shown in experiments using the intraspinal or intra- 
peritoneal routes of inoculation. In these cases the virus content of 
the spinal cord attained the same maximum values as that of the 
brain after intracerebral inoculation. As shown in the present paper 
the appearance of inhibitor coincides with the onset of clinical mani- 
festations of the disease. It is a plausible assumption that cessation 
of virus multiplication is caused by the action of the inhibitor 
produced. In that case a mere blockade of the cells already invaded 
by the virus would have no effect. It is most probable, therefore, 
that the inhibitor interferes in the mechanism of virus multiplica- 
tion in the interior of the cell. 

Another problem of major interest is concerned vdth the origin 
and the nature of the inhibitor. Is it a product of an altered cellular 
metabolism or does it originate in a transformation of the virus 
protein? This question might be intimately connected with a 
phenomenon illustrated in Fig. 3. Addition of FA to the 2 weeks' 
brain suspension induces in the myelitogenic strain enhanced viru- 
lence and encephalitogenic properties. In the 3 weeks’ brain sus- 
pension, the viral activity of which as assayed by titration in mice 
is of the same order of magnitude, such induction if any (the slight 
deviation of the line of regression might very well be caused by 
chance) is only partial. It is possible, therefore, that the virus can 
appear in two different forms, for the present designated as free 
and bound virus. Free virus is inducible, bound virus is not. 'Whether 
this phenomenon has any connection with the degree of attach- 
ment of the virus to the tissue is not yet studied. It was observed, 
however, that about 10 p.c. of the ’ otal content of FA virus remain- 
ed in the tissue debris, even after repeated washing with saline 
or distilled water. For the myelitogenic strains the corresponding 
figure was 50 p.c. or more. Additional trituration by grinding in the 
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colloid mill did not increase the yield of virus extraclable. The 
fraction of the virus that can be extracted might behave as free, 
that attached to the tissue as bound. This attachment might be 
one link in the process of autostcrilization, indicating a change in 
the chemical structure of the virus protein and eventually leading 
to complete loss of activity. Finally, it is possible that .virus thus 
transformed might exact an inhibiting influence on the mormal* 
virus multiplication by diversion of the intracellular synthesis of 
virus protein or its basic constituents. 

At tlie present stage of the investigation, hoivcvcr, these specu- 
lations maj.’ serve as a vorking hypothesis but nothing more. It is 
to be hoped that subsequent studies vill produce more reliable 
evidence to this effect. 


Summary. 

Brain suspension from mice, surviving an attack of poliomyeliti.s 
induced by a strain of virus of low virulence and subsequently 
immune to reinfection, protects against infection when injected 
intracerebrally together with active virus. Normal brains do not 
posess this property. 

The protective power is not dependent upon the vims content 
of the preparations and must, consequently, be attributed to the 
presence of a specific inliibitor. This inhibitor is attached to tlic 
tissue component of the suspension and is not soluble in distilled 

water or saline solutions. It does not combine with the virus in 
vitro. 

Tlie appearance of the inhibitor in the tissue coincides with the 
onset of symptoms. 

A protective effect is obtained also after intraperitoncal admi- 
mstration of immune -brain suspension, although less pronounced, 
the optimal effect is attained when treatment is given 2A hours 
before the test inoculation. 
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Coexistence d’une leucemie lymphoide et d’un 

carctnome. 

Par 

R. DELCOURT & P. VAN VLIET. 

(Bruxelles). 

(Ce travail csl parvenu fi la redaction Ic 2 AoiH IDM). 


L'association d’une leuceniic averee. cL d’lmc luiucur lualigne 
est un fait fort rare. P. Dustin (1), dans nn travail recent ne rclcnail 
que quatre cas anlerieurs an sicn, oil Ics deux affections claient 
proiivees par biopsie, on par anlopsic. De meine, Vun dc nous a 
rencontre, dans Ics statistiques du Centre des Tuincnrs dc Bruxelles, 
un seal cas, oii nne Icucemic lymplioidc cst apparnc die/, un vicil- 
lard de 73 ans, trait6 anlericurcinenl pour un cpilbdioina Itaso- 
cellulaire de roreille (2). 

Le cas que nous rapporlons nc sc distingue en ricn des cas anl6- 
rieurs; il nous parait toutefois digue d'etre rapporl6, cn raison dc 
revolution du syndrome luimoral, pendant que nous avons eu I'occa- 
sion de I’observer. 


Obseruaiion; 

Un liomme de 59 ans, sans antecedents patliologiques nolables, subil lo 
29 mars 1944 un traumalisme asscz violent, qui determine tics contusions 
thoraciques. Employe dans uno usine de vernis el pcinturcs, il avail, un 
mois auparavant, consulte un autre niedecin, en raison, vraiscmblable. 
ment, du developpemenl de son affection acluelic. A la suite do son trail- 
matisme, un premier examen nc montre pas do lesions organiques (Dr. 
Godenne). li apparail ensuile une broncliilo (Iraumaliquc?), qui ck\c on 
hmt jours au Iraitement applique. Cependaul son etat general nc s’ameliore 
pas; il se plaint d’lm affaiblissement rapjde.sans an! res malaises, sans doit- 
eurs. A noter, toutefois, depuis quclqiies jours, il a tie frequcnfo.s 
epistaxis, et a eu une enldroragic. 
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Figure I: coilrlie photomclrique dc coagulalion; 

— phase dc laleiicc: durdc normalc (cnlrc 5 & 7’) 

— angle de la courbe; = = 0.43 (augmentd par rapport ii lanormale — 0.1 i 

0 3 — ) Indiquc an deficit en vilaminc K 

— hauteur do la courbe: 67 graduations (diminud par rapport i la normalc 

— au jnolns 100 — ) indiquc unc diminution du taux dc fibrinogdne. 

— durdc dc la coagulalion: normalc (cnlrc 10' ct 15’). (pour la bibliographic, 

voir 10). 

Si Ton reprend I’inlerrogaloire, systdme par sysldme, on reldve les 
anomalies suivanlos; 

— dyspnee moderde 

— saignements faciles el prolonges 

— de petits signes gastriques (pesanleur postprandiale, avec vertiges) 

— un meldna recent, trds important, 

A Vexamen physique, on est frappe de prime abord, par le teint extrd- 
moment pSile du malade, dont les teguments sont jaune cireux trds p&le, 
sans couperose, ni pdtechies. II existe quelqpies gros rales humides dans les 
deux champs pulmonaires, en arridre. On entend aux quatre orifices 
cardiaques, un souffle systoHque doux et musical, se propageant vers le 




Figure II: frottis de rate, prclevc par ponclion, 12 hciircs apres la mort. 
L’6{a!ement est consUlue uniquemont par des celhilcs allongccs, pour\T.ies 
d’uti noyau assez volumincux, parfois micleolc cl d’un cyloplnsinc bleu 
Clair, legcrcmcnl vacuolisc. 

Van Welter dclcvit 


creux axillaire. A I’orifice mitral, le Eouffle esl un pen plus rapeux. On 
entend de meme un souffle le long des carolides, ei un bruit do rouct 
caracteristique au niveau de la fourcliette sternale. La tension arterielle 
est de 12.5/7.5 au Vaquez. 

Le foie deborde le rebord costal de 5 cm. De consistance lisse, dur, non 
douloureux il parait uniformement bjiiertrophie. La rate esl leg6remcnt 
augment ee de volume, elle mesure 15 cm a son grand axe, sa pointe esl 
palpable en inspiration profonde. Elle est lisse et regulidre. II n y arien 
d’autre k remarquer, si ce n’est la presence de quelques petits ganglions 
durs,isoles, indolor es.roulant sous le doigt.situes dans les creux axillaires 
et inguinaux, et atleignant au maximum le volume d’ un noyau do cerise. 

En resume, on retient une anemic extreme, avec cacliexic k inarche 
rapide, et I’on soup^onne le developpement d’un cancer, particulierement 
d'un cancer gastrique. G’est a ce moment, que Tun de nous pratique un 
examen hematologique (20/4/44), qui montre une leuedmie lymphoide 
chronique. Une radiographic gastrique, pratiquee k ce moment montre 
une image suspecte de neoplasie. 

Eeolution: on entreprend un traitement antianemique, auquel on 
adjoint quelques injections de vitamine K, indique par les anomalies 
de la CQurbe photometnque de coagulation, selon Meunier {voir figure I). 
4 — Acta med. scandinav. Vol. CXIX. 
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L’etal general seinblc O’ahord se stabiliser, Ics saignomonts diminiient. 
Lo 25 a\’ril, Ic inalade sc plaint, de Iroiiblcs de la sensibilile, dans Ics mem- 
bres supcrienrs; on refail I’oxainen neurologiqne, anldrionremonl norma), 
celui-ci inonlre nne bypoesibesie diffuse des deux incmbrcs siipdrienrs, et 
surtout des retards de pcrccj)lion pour la llierino-algesie. A la suite, I’etat 
general de'cline, sans que ces symplomes norvcuxaugnicnlentd’importance. 
Lc -I inai, nouvelle cnldror.agiD jmporlantc. La cacbcxic progresse frfe 
rapidcinent el lo inalade decide lc 9 mni. On trouvcra dans lc tableau sui- 
vant, revolution benialologique du cas. 11 s’agil d’une leucemie lym- 
pboi'de des plus typbiques. 


Tableau des hemogrammes cl des examens des centres hemopoi'eliques. 
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Fronts dc rate (prelcvc par ponclion 12 lieures apr6s la mort; 100 % de 
cellules mononucle'es, pourAaies d’un cytoplasme gris-bleutd, trds allongd 
d’allure fibroblastiqne {figure 11). 

Frotiis dc joie (preleve dans les memes conditions): montre les memos 
cellules melees a des cellules liepatiques et k de trds rares poij'nucleaires. 
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Autopsie: cadawe amaigri, legerement sub-icterique. Petits gang- 
lions axillaires. 

Boite cranienne: oedeme meninge; dilatation moyenne des ventricules; 
pas de lesions vasculaires. 

Cavite thoracigue: coeur flasque, myocarde brun&tre; lesions vegelan- 
tes d’endocardite an niveau des vahmles aortiques. Pas d’autres lesions 
orificielles. Lesdeux poumons sonloedemacies. Scissurite moyenne droite. 
Cavite ahdominale: 


Bate: mesure 13 X 10 x 4.5 cm. Consistance feme; coloration de la 
capsule violace; presence de trois infarctus recenls sur la convexite. Puipe 
homogene rouge, sombre. 

Foie: Ires augmenfe de volume; 24.5 X 20 x 10 cm. Farci de grosses 
nodosites d’aspect metastalique. Dessin lobulaire marque. Vesicule appla- 
tie. Ghoiedoque dilate' (diamefre de petit crayon). 

Bstomac, duodenum el anses inteslinales: normaux. 

Beins: legere sclerose. 

Pancreas: normal. 


Presence d’un volumineux ganglion melastatique preaorlique et de 
1 ejsre diJatee, prostate legerement augmentee de volume, molle. 


Examens microscopiques. 

^-/parfois 

<les, que I’oa troiive dc nomhmix’ I \ ^ ™““‘- 

teses sent conslituees par un ' 5""? “■'J'tcs epars. Lcs metas- 

sicretaat, riche cp alypicites nrW 

niorphologiques des cancers des vota 'Tr raracteres 

2) raU: ,es centres ge™i„a«faT “O- 

La puipe roL 7"““'“ ™t 

Plasie retieulaire, qui se retrouve anl 

<Ie la reticnline (technique de Foot !! ™P™eilation argentique 

amsi transforn.ee, des L ittr tattrdr ' 

dants, sont formes par de petils !»“= abon- 

de)a‘’rattTe?ste“Ipte!!“lT TOr^Ily 

- disparition d„ sinpa 
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Figure III; mi-t.'islase Iiepaliqwc: addno-carclnonic lulmleiix, avee Ic'gfre 
jnuco-sOcrctlon, iinbibant lo stroma. Morriiologic rappclanl celle ties carci- 

nomes dps voles biliaircs. 


minalifs; Ics sinus sonL eloiiffes cl conlicnnent dc nombreux 
lympitocylcs, ct quclqucs rares polynuclcaires. La Irame collagene 
cst I6mic, l^gorcment scl6rcuse. 

4) ganglion prcnorliguc: complelemcnl cnvalii par un carci- 
noinc de inOmc type qiic Ics mctaslascs ]i6pal5ques. 

5) cslomac (pylore): la muqucusc n’est pas ulceree, mais elle 
inontre line Ires forle infillralion lymphocylairc, lanlot dissemi- 
n6c, tanlol dispos6c cn amas sous-muqueux. Quclqucs trainees 
lympliocylaires, dans Ics cspaccs intcrstiliels de la niusculeuse. 
Image lymphocylairc des conlcnus vasculaires, 

6) prostate: aspect banal dc cysto-adenome; nne 16gere infiltra- 
tion, purement lymphocj'tairc, sc dessine, formant cn de rares 
endroils dcs trainees et dc pclits nodules. 

Conclusion: Texamcn anatomique confirme rexistence de la 
leucemic lymphoide; il permet d’exclure une 16sion neoplasique 
de I’estomac, cn ne montrant que de I’infiltration lymphoide, k 
laquelle on pent, sans doute, rapporter I’image radiographique 
suspectc. II existe cependant une nt^oplasie, ajmnt largement 
mfetastasid dans le foie, accompagnde d’une dilatation du canal 
choledoquc, avec vdsicule, biliaire applatie, vraisemblablement 
choledocienne, par consequent. 
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Considerations g6nerales. 

Comnie dans les observations connues, notrc inalade est asscz 
ige (en general, les autres cas furent observes entre 60 et 70 ans), 
1 en va de menie, comine I’un de nous I’a niontr6j pour Ics cas de 
cancer doubles, soit successifs, soil simultan6s, oil les malades 
depassent 50 ans, dans respeclivemcnt 84 % et 74 % (2), 

1) yin point.de vuc Immoral, quelques points de noire obser- 
vation nous paraissent intdressants (tableau II); 


Tableau des dosages effeclnds pendant IVvolulion. 


Calcium inorganique . . 
Pliosphorc inorganique 
Activitc pliosphatasiquc 

Cholesterol total 

Cholesterol estdrifid 

Rapport cstdrifid/tolal 

Glycemic 

Urcc 

Acide urique 

Bilirubine totnle 
Bilirubine directc 
Bilirubine indirecte 
Chlorc sdrique (en Cl) 


1 20/.1/4-1 

6/5/44 1 

O.tU g. P.M. 

■; 

0.013 ^ 

0.019 g. P.M, 

10.3 II. Roberts % 

16.5 u. Roberts % 

0.742 g. P.M. 

0.512 g. P.M. 

0.204 g. P..Af. 

0.2-J9 g. , 

0.27 

0.48 

1.115 g. P.M. 

ft 

0.55 g. P.M. 

0.06 g. P.M. 

0.032 g. P.M. 

0.070 g. P.M. 

0.00571 gr. P.M. 

0 n 

0.0115S g. p.jf. 


0.00891 g. p.jM. 

0.00571 g. P..M. 

0.002C4 g. p.,M. 

— — 

>1.29 g. P.M. 


tes Roberts, passe, en quinze jours dc 10 3 f 
que la calcemie etait normale lors n - 
avancer deux hypotheses, pour exnl 

pourrait s’agir du developpement i "" 
pom des raisons independanles de noir osscuscs, q„e, 

rechercher a I’autopsie; cep^int T T PR 

de depart biliaire sont rares- d' ' R^^f^Rslases osseuscs h point 
-lade ne s.st -- 

s accompagne effectivement d’unn ' , biliaire, qui 

phosphatases alceli„es d„ T,! " <!" loo- Is 

oestennemie progressivement 

est h rapprochcr des 
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conslalalions de Schiffman cl Winkelman apres ligature du 
cliolcdoque cliez le chien (ibidem, page 395). 

b) ce ddbut d’obstruclion biliairc, observe, on s’en souvient, a 
Taulopsie, est 6galcmcnl responsable dc la modification de la for- 
mulc bilirubinemique dc noire malade; en effet, sa biliriibine, enti- 
ercmenl indirecte, a 5 mg pour mille, le 20/4/1944, passe li 11,5 
mg pour mille, quinze jours plus lard, dont 8.1 mg de biliriibine 
dirccle. Nous rapporlcrons encore a cette lesion, I’insuffisance en 
vilaminc K, decelec pbolomelriquemenl. 

c) raugmcntalion brusque du taux d’uree (0.55 a 0.96 gramme 
pour mille) doit surlout etre mise sur le compte de la resorption de 
sang, h la suite dc la dernierc enteroragie; on retrouve, en effet, ce 
signe loules les fois quo du sang esl resorbe dans Torganisme 
(liemorragies graves posloperaloires-Blanlcoff et Delconrt-pneu- 
monies-Peromcl, (4)); il s’y ajoule peut-etre une legere insuffisance 
renalc, etaul donne le legcr abaissement du taux des cWorures 
sdriques, et la sclerose renale conslatde h I’autopsie. 

d) signalons, enfin, rabaissemenl extreme et progressif du taux 
dc cholesterol, avec ccpendanl une amelioration du rapport choles- 
tdrol csterifid/cholestdrol total, peut-etre sous I’influence du traite- 
ment lidpatotherapique. 


2) All point de viic hemalologique: 

a) il s’agil bicn d’une leiicemie lymphoi’de, et non d’une reac- 
tion lympbatique leucemoide, telle qu’on en a rarement signalee, 
au cours des cancers (Bichen, Reich, Silberstein et Pecliterewa). 
La formule sanguine, avec sa legere poussee tymphoblastique ter- 
minale, la foriimle du myelogramme, avant et apres la inort, la 
transformation leiicemique de la rate et des ganglions, enfin, sont 
autant d’arguments en faveur de la leucemie. 

b) nous insisterons particulierement sur la morphologic des 
etalemenls des ponctions spleniques et hepatiques, pratiquees, il 
est vrai, douze heures apres la mort. Dans la rate, Tuniformite 
de I’etalement est caracteristique; il s'agit de cellules dont le carac- 
tere nncldaire les apparente aux jeunes lymphocytes, mais qui 
possedent un protoplasme etire, d’alhire fibroblastique. Leur aspect 
est assez proches de certaines images de sarcomatoses ganglionnai- 
res montrees par Tischendorf. Il ne s’agit pas de cellules alter&s 



.-.NE u«c£m.. «..™clnr. .T n'.. CA,c,»o„r.. 5. 

poBcltamicB .u mveau das intnrclns, puisqtdon Ics ratro..vc 
Lnliqacs et malfe i, dcs calh.les 

cramme. Nous fatcvpvdtons ccs iraugcs comma ilant on nous cl 
Lcmplc do la parontd qui cxislc ante ccrtoins lympliosorcomcs 
et les lymphadenoses. 

c) Texamen de la moelle n'a pw nous monlrer si dcs metastascs 
neoplasiques avaient ctivahi Ic squclelle, a cause dc 1 elonffe- 
mcnt des autres lignfecs par les cellules niononncl66c.s, La 
r6partition des cellules granulcuscs, celle dcs eryUiroblasles cl le 
rapport granulocylcs/6r}’throblaslcs sont analogues a cc qnc 1 on 
trouve dans les leuc6inies lympliojdes simples (voir de Wceidl, 5). 

d) nolons, enfin, a la snilc dc Diislin, qnc 1 dvolution dc la 
leucemie n’a etc en rien modificc par la presence d’linc neoplasie. 
On pent sculemcnt affirmcr que cctlc association morbide a con- 
courru a accelercr la fin du maladc. 


3) Au poini dc. vuc amdomo-pathologujiic: 


a) la coexistence d’un cancer et d’unc Icucimic lynijihoide cst 
une pure coincidence; la nature cl la situation du cancer, pa.s plii.s 
que son pouvoir plus on inoin.s nielaslasianl n’onl d’iniportanre; 
parfois ineme, le cancer apparait ebex un maladc deja Icuceiniqne an- 
terieiirement (Scheuffler). 

1)) bien quo nous n’ayons pu Ic demontrer morphologiqucnicnt, 
nous suspectons la possibilitd dc mdtastases ossense.s clicz notro 
malade. C’est une 6venlualit6 rare, puisque Gescbickler et Cope- 
land nen signalent qne 3 cas, sur 334 ca.s de mclaslnscs osscuscs 
d’origine diverses, soil environ 1 % (6), 

c) nous n’avons pas etc aussi licureux dans nos investigalions 
que Dustin, qui a pu saisir le mode d’invasion dcs cellules carcinoma- 
teuses, dans im ganglion Icucemiqnc. Le seal ganglion metastati- 


que que nous avons observd 6lait entierement cuvabi par la lumenr 
et il ne subsistait pas de lissu lymphoidc. Mais les images que nous 
avons observees dans le foie semblcut monlrer que clinqnc proces- 
sus evolue pour son propre comple, sans inflncncer rautre. I! n’est 
pas possible d’affirmcr la precession dc I’nn d’enx. 
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Resume. 

Etude biochimique, heraatologique et anatomo-pathologique 
d’un cas de coexistence de leucemie lympho'ide avec un carcinome, 
vraisemblablement issu des voies biliaires. On retient particuliere- 
ment revolution du taux des phosphatases alcalines du sang et 
de la bilirubinemie, sous la dependance d’un debut d’obstniction 
des voies biliaires. Les deux affections paraissent evoluer inde- 
pendamment I’une de I’autre. 
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The importance of adequately recorded results in 
the Rehherg kidney test. 

By 

GfiSTA EKEHORN. 

(Suljmittcd for publication April 25, 19M). 


Both renal activiij' as a Whole as well as its principal partial 
processes are of a highly complex nature; the component factors 
are numerous and of many kinds, and they arc closely intciAVoWcn 
with each other in multifarous Ways. Care and caution are necessary 
in drawing conclusions from experiments where the fluids formed 
are studied in the places where they arc being elaborated. Inter- 
pretation of the balance of factors involved becomes still more dif- 
ficult when conclusions arc drawn on the basis of blood- and urine- 
analyses, as in the renal clearance tests used in experimental and 
clinical research. Inadequate experiments and conclusions arc so 
commonly found in the literature on the kidney that an account of 
the principles involved and a criticism of some major mistakes 
found in the current literature Would seem to be of interest, not to 
say urgently required. 

Such an account will be given below. TJie remarks submillcfi 
render it veiy evident, that even modem renal literature disjilays a 
Very imperfect appreciation both of the really important points of 
mtrativc-reabsorptivc renal function as Well as of the real implica- 
tions of several of the principal methods commonly used for cxiflor- 
ing the activities of the Mdncy. The same conclusion is also obvi- 
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ous both from my earlier paper in this journal (Ekehorn- Inulin 
as a substitute for creatinine in renal tests. Acta med. Scand 
vol. CXViri, 1944, p. 114) as well as from my second renal 
monograph (Integrative Natur cler normalen Harnbildung), where 
the literature up to 1937—38 is discussed extensively. 


Renal function is the sum of glomerular and tubular preslanda. 

As I mentioned above, the renal clearance tests with creatinine 
or inulin do not appear to be much understood by the majority ol 
renal workers. Although these tests are commonly used all over 
the world in physiological and clinical kidney research, yet they 
are almost universally performed in a most defective manner. These 
tests are able to give detailed quantitative data not only of the 
glomerular but also of Ihe tubularprestanda. Both thesefunctionsare 
necessary for the formation of urine, but the latter is clearly the more 
important function. Nevertheless, the information concerning the 
tubular prestanda, so easily obtained from these tests, is practically 
never duly considered by renal authors and is often disregarded alto- 
gether. Tills is so grave a misapplication of these tests and is such 
an unsatisfactory way of exploring kidney function as to be com- 
patible only with for instance examination of the heart by means 
of electrocardiograms, from which all particulars except the auri- 
cular parts have been erased. Electrocardiograms showing nothing 
more than the P-Waves are clearly of hardly any use. Similarly 
defective methods of analysis are no better in the case of the kidney. 
The glomcrules perform like the auricles only preliminary, although 
necessary, functions, whereas the tubules like the Ventricules are 
cliarged with the main burden of the total function of the resp. 
organ. 

The minute-volume of the glomerular filtrate, i.e. the creatinine 
(or inulin-)clearance, having been determined by means of these tests, the 
filtered minute-amounts of every urinary constituent are easy to compute, 
as tliey equal the product of the filtrate-volume per minute and the con- 
stituent’s plasma-concentration. By comparing these filtered amounts 
with the amount of the same substance contained in the simultaneously 
formed bladder urine, we obtain information of how much the tubules have 
fsecreled or) reabsorbed of the substance. All that is required for compu- 
■ U-Cu. 

ting these, important data is to determine creatiine-clearance (crea- 
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still simpler and consists merely in subtracting U from crealimne-c e.ir.incc. 


The utter simplicity oI conipulmg the amounts of water and 
urinarj' solutes, reabsorbed by the tubules, renders it altogether 
inexplicable, rvliy auibors fl/mosf univcrsalhj neglect doing so, and 
why the vast majority of authors even neglect to report their experi- 
ments so completely that others may recalculate the. ncyleclcd resorp- 
tivc data from their records. Considering that the tubularly icsorbod 
quantities witli l)iit a few exceptions never have l>ei'n pro])erly 
computed, it is clear that opinions regarding lul)u)ar resorption 
generally remain utterly confused, fragmentary, and conjerfural; 
iliey arc often allogcllicr erroneous. 

This neglect of tlio quantitative data for tiihul.'ir function 
appears still stranger, if we consider that (he (nbidcs nnivcrsally arc 
credited with the whole task of transforming Ihc yhmerular filtrate 
(that merely is plasma deproteinized) into urine, which implies a 
very great number of important qualiialive. as well as quantitative 
changes of the original filtrate fluid. Nobody disjnites now.ulays that 
glomerular fluid is an idtr.afillrato from the plasma, and that its 
volume greatly exceeds the volume of the. final urine. Consequently 
the entire task of reabsorbing the excess water and of' effecting the 
whole chemical transformation of the filtrate into nriiu^ falls to 
the luhiilcs. Tills clicmical transformation is in any ease mediated 
by the luhuli, wJiethcr the tubules effect it solely be realisorp- 
tion of w.atcr and .solutes from Ibe riilrate.'or Wbetlier tlio.y also 
secrete some solutes into it, as has been suggested by some 
antliors. ^ 


Creatinine-tests arc as suitable for determining tlie amount of 
tubularly s ecreted substances (if any such existed among the 

one' IS. fn versions oC this view, nil most mwnrrnntcd. Tim last 

40 % i 1 Propagnlcd Avilh much /orcc, contends tl at „ o I? 

40 % of the nnn.nrj' creatinine mav J)C secreted 1,v u,. i.m T ^ 

Mtoopold «„K, to. i,,c nSl i, "il'c! 

all other natural urinary consUliicnta (liirlnn houllli uiul ill.ru.. i 
rc.absorbed bv the lijbuies in varvlnff O'se.Ese, however, nre 

they have loW c]e.ar.anccs Ihan^rfalhfine ‘a-.*!*’'' 

tubular secretion of crc.aUninc n ml, 1"? ’ I""”!'- vi«v of parlinl 

m my preceding paper in this journal m!l f^uill nntS.le’"'’'’""'’ 
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natural plasma-preformed constituents of the urine) as for deter- 
mining the amounts of urinary constituents filtered in the glomeruli 
or resorbed by the tubules. Why should appropriate considera- 
tion of the easily calculable tubular data then be almost universally 
neglected in creatinine (and inulin) tests? Why studiously avoid 
to collect all the easily obtainable information concerning a most 
essential renal function. Which properly treated Rehbergian tests 
are able to give? Wiry disregard the axiom, that the whole urine, 
U, as Well as the amounts of water and of every urinary solid and all 
variations therein, is the sum of, or the difference between, 
glomerular action G and tubular action T? Why this total 
disregard of the second factor of the equation 

G ± T = U? 


The scarcity of tubular data in renal papers. 

This strange reluctance against comparing filtraiive with real- 
sorptive data, and, indeed, against merely computing the laiier pro- 
perly, is amply borne out by the very large material comprised in 
my book )>lntegrative Natur der normalen HarnbildungD (cf. dis- 
cussion and further references loc.cit. p. 1155 — 57). 

Thus one author has performed about 530 Rehberg’s creatinine tests, 
inclusive of over 200 tests on persons with healthy or practically 
healthy kidneys; the tests have been executed with a rare degree of tech- 
nical care and skill. Yet the author constantly fails to compute or note the 
tubularly reabsorbed quantities of water. This omission is easily made good, 
as the author has always reported the minute-volumes of the urine in his 
tables, so the reader has just to subtract this from the tabulated filtrate- 
volumes per minute. 

This omission, however, has prevented the original author from observ- 
ing the abundant information his o^vn material provides as to several 
important items of the regulation of urinary water excretion. These ques- 
tions are not mentioned with one word in the original paper, the main theme of 
which is the renal excretion of uric acid. Nor are the filtered and reabsorb- 
ed quantities of uric acid computed, and still less compared. Nevertheless, 
the observations made are in every instance sufficient for such computa- 
tion; the filtered amounts of uric acid are the product of the filtrate- 
volume and the uric acid concentration of plasma, which both are con- 
sistently reported; so is also the amount of uric acid in the final urine. 
The difference between these amounts is, of course, the tubularly reab- 
sorbed uric acid. It is, no doubt, a strange way of studying renal excre- 
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lion of uric acid. Avhcn one f) collects all the data required for computing 
quantitatively both the glomerular and the tubular prestanda in respcc 
Tthis substance, and h) then consistently neglects to 
lation in spite of the obvious fact, that these Iw prestanda together const ,- 
tute renal excretion of uric acid. In spile of its excellent and sin^h rl> 
complete material, the original paper is therefore rather inclusive; its ana- 
lytical discussion of the collected data is confined to comparisons hehvoen 
t) the concentration indices ' of creatinine and uric acid, and it) betneen the 
minute-volume of the glomerular-filtrate and the absolute amount of uric 
acid in the urine per mimile. t^niat can he obtained from .such compari- 
sons, when neither of the two factors primarily responsible for uric acid 
excretion is determined at all and still less properly considered? 

Another author, whose investigations as a matter of fact also contain 
very much valuable information, is extensively dealt with in the »Intc- 
gralive Natnr der normalcn ITarnbildungo {cf. ref. on pr(;ceding page). He 
has performed over 100 Rclibcrgian tests, but has in no instance computed 
the tubularly reabsorbed amounts, not even in the case of water, wlicre lJii.s 
computation merely consists in siihiracling the niimile-volumes of Die 
urine from the creatinine-clearances determined, and where dclcrminalion of 
the latter in any case presupposes measurement of the urinary volume. Not 
only are the tubularly reabsorbed amounts no,ver computed, the. computation 
of the filtered quantities of the various urinary substances is also neglected, 
excepting, of course, the water, the filtered amount of whtcli happens to 
be the same as creatinine clearance. 


The study of a complicated and variable coinposilc function 
like kidney activity implies with necessity determination of at least 
its primary component processes, glomerular and tubular action, 
the algebraic sum of wdiich do constitute Iddncy function in respect 
of every urinar}’’ constituent. Almost universal and complete 
neglect of the one and more or less inadequate consideration of 
the other primarj^ component prevents authors from cxlractiim 
more than a fraction of the information that may he contained 
in their own experimental material. Snch neglect, further, may 

easily bring about, that much valuable information is lost alto- 
gether to renal science. 


and resIricUng minary water out mil ,w 1 'or mm.asing 
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82 
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50.50 

03.00 
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1.11 
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Bl 
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47.25 

07.5 
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67.0 

1.74 

US 
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44.30 

52.10 

97 

5. .50 

17.6 

0.75 

119 

112.3 

010 

42.80 

51.0 

40 

4.85 

8.25 

1.5.22 

120 

110.8 
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41.60 

52.2 

35 
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7.0 

19.25 
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41.0 

60.0 

68 

4.35 

15. G 

7.16 

112 

104.0 

475 

40.0 

41.S 
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3.00 

45.3 

1.26 

57 

55.8 
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39.00 

22.0 

1,258 

8.05 

145 

0.67 

97 

90.3 

1,392 

10.90 

10.4 

1.261 

7.70 
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0.70 

115 

114.3 

1,430 

17.10 

19.7 

1.111 

6.20 

179 

0.78 

140 

130.2 

1,522 

18.0 

25.2 

1.223 

5.20 

236 

0.54 

127 

120.4 

1,810 

17.35 

22.05 

1.096 

4.50 

244 

0.51 

124 

12.3.5 

1,890 

10.70 

20.05 

1,129 

.3.85 

,293 

0.44 

129 

128.0 

2,080 

17.35 

22.4 

I 

11 

111 

IV 

V 

VI 

YII 

VIII 

IX 


exper. 5 ft Creatinine 200 cni^ water per mouth at 9.30; 20 g urea + 
11.06; 1st urine 11. -12, 73 cm’; 12.03 2n(l bloodsaniplc; 12.10 2nd urine por- 
200 cm’ water & 3rd Wood sample; 1.37 urine OS cm’; 2.05 urine 189 rm’; 
3.18 5:th Bloodsample; 3.33 urine 279 cm; 3.57 urine 49 cm’; 4.15 6th blood- 

3nd exper. 5 g Creatinine + 200 cm’ wa^cr per moulli at 10.19; 10.57 1st 
plclch'). 11.4S 2nd bloodsample; 12.10—12.30 lunch + 300 cm’ water, etc. 5 


tract tlie carefully recorded urine volumes from llie simultaneous filtrate- 
volumes. This omission is the more surprising, as the author already at 
the outset of his paper believes himself to have found strong reasons for 
attributing the regulation of renal water excretion to variations of tubular 
water reabsorplion. Determination of the amounts of tubularly reabsorb- 
ed water and study of the manner and degree of the possible variations of 
these amounts would otherwise appear to be the primary object for an 
investigation aiming at crediting the tubules with the task of regulating 
urinary water output. The neglect of this more than obvious procedure in 
every one of the 50 creatinine-tests performed is also responsible for the 

































200 cm’ water per mouth at 10.10; Isl hloodsample 11.02; iJlatMer e.'itp tied 
lion 43 cm’; 12.15 — 12.10 Lunch + -100 cm’ water; 12.53 urine .53..5 cm’; 1.00 
2.1.5 400 cm’ water & 1th hloodsampic; 2.27 urine 335 cm’ 2..5I urine 520 cm’; 
sample. 

hloodsampic; 11.07 — 11.51 l:sl urine jmrlion (Madder firsl emptied com- 
furlhcr bloodsnmplcs al 12.10, 1.15, 2.37, 3.27, 1.17. 


fact tliat most of llic authors conclusions, argumenls, and curve.s are inva- 
lid Uiroughoul; indeed, they are directly negatived by bis own maleria). 
as soon as his omission to determine Iho reabsorbed water amoniits is 
made good. 

Among the over 700 crcatininc-losLs from tlic earlier literature 
tliat have been discussed in ^Integrative Nairn- dcr nornialen 
Harnbildung» only four series of logelhcr 35 tests, i.e. le.ss than 
5 lo, bring out the resorpUve data, which otherivisc arc ueilher 
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Creatinine, Amount Amount 

Urine "SperlOOemMnC^arinme ,"„S, 

sample tion index "^min*^^ cm^pcr 

urine plasma ‘ ' min. 


Chloiinj, 
mg per IMtc' 


907.0 8.05 113.0 1.77 200 198.2 

992.0 7.40 134.0 1 0.96 128 127.0 

1,161.0 5.90 197.0 0.71 139 138.3 

225.0 5.45 41.0 2.90 119 116.1 

68.5 5.80 11.8 12.20 144 131.8 

44.8 6.00 7.5 17.60 132 114.4 

39.4 5.70 7.6 17.30 131 113.7 

42.1 5.25 8.0- 14.95 120 105.0 

38.4 4.55 8.4 ,14.70 124 109.0 

44.4 3.95 11.2 9.95 112 102.0 

48.0 3.83 12.5 10.50 132 121.5 

54.4 3.83 14.1 8.70 123 114.3 

933 6.65 140 0.92 129 128.1 

546 5.60 98 1.29 126 124. 

302 5.05 60 2.18 130 2/.8 

144 4.75 30 4.58 139 34.4 

244 4.45 55 2.23 122 • 

267 4.05 66 1.65 109 07.3. 

252 3.85 65.5 1.70 HI 

.... 1 KO 111 109.4 


920 3! 

1.028 3! 

1,061 3! 

878 3 

1.003 3'J 

1,007 38 

1,034 38 

1.028 38 


M 5 g Creatinine a. 9.27; 10.38 Isl 

lit. water 12.50-2.17. Further bloodsamples at 1.03, 2.03, 3.3 

2nd ExpeMt ^ 8 i^un^ 

sample; 12.50 3d bloodsample; 12.55—1.10 hunen. 


reported, computed, nor considered in the remaining 95 % of Ihc 
tests (530 + 104 + 50 tests). inappro- 

This large majority of tests " filtratiVe-rMbsorptiVc 

priate and superficial manner of analjzng .vnerimcntal 

Lai processes ivlien We consider that we possess an 

method suitable tor detailed ” Lrpm«scs el the 

titative measurement of the pnncipa p P 

kidney. 
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^responds the 35: 70^ Z r? Z'f' 

act, It has practically always hon \ ^ '' »intter 

original omissions more or less comnl^i ®'^PpIcment the 

-- of 684 defective creatfninM^^^^^^^^^ ahove-mentione: 
for this veiy reason been selected fo ! fcsls have 

r: :: *7^" t,. .x„ttegtX 

^candinav. Vol. CXIX. ' ^lajority of tests, 
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mentary recalculation at all. 


Preliminari) discussion of some adequate renal records. 

We will no-\V consider the 35 adequate crcatinine-lcsl.s, just 
mentioned. There can be no question in this paper to enter into 
a complete and detailed exploration of all the particular problems, 
which adequate reports of the chief partial processes of the Kidnej 
unVeil. A more detailcd‘analy.sis is conrained in my book slntc- 
grative Nalur der nornialcn Harnbildungs and I hope to give a 
synopsis of these matters in following papers in this journal. 

My summarizing remarks here arc only intended to emjdia- 
size the fact, tiiat a mere furtive glance at a number of adequate 
creatinine-reports and corresponding diagi'ams suffices for reveal- 
ing several circumstances, which arc rather important themselves, 
and which,, moreover, rather decidedly show' the w'ay for further 
detailed analysis of renal function. 

Above I submit four series of crealininc-tests, performed 
by Rehberg on a healthy Danish male (Rehberg himself). 
The tables were first published in Biochem. J. 1926, vol. 20, p. 
461 — 482, where Rehberg first described his lest. I have found 
them exceedingly imj)ortant and mseful, and have republished 
them in both my renal monographs (Principles p. 684—87; integr. 
Nat. d. norm, Harnbild. p. 171 — ^73). TJic diagrams arc from 
Integrative Natur dcr normalen ITavnbildung p. 174—86, The 
four experiments are briefly 'described at the bottom of the tables. 

The following remarks are olndous at once from these tables 
and diagrams. 


i) Both as regards the urinary excretion of Water ami of chlo- 
rinc, me amemh cxcrcM mlh Ihc tinal urine are iudcpeudeul ol 

me absolule level of glomerular lUlralion as well as oj II, c absolul, 
level of tubular reabsorption. ■ 

tncrcases or restrictions of the alisolulc ainoniils filtered in no 
way ^rrespond to inoreascs or resiTiclions of Hie urinary ^r ™ 
1 rme. Nor does absolutely increased or lessened tubular rcab- 



74 


COSTA EKEHOKN. 


sorption cause urinary water or chlorine to decrease resp. to increase 
in amount. 

2) Tht urinary amounts of both water and chlorine depend in- 
stead on the relative relations oj the filtered and reabsorbed amounts. 
Urinary water excretion increases witli increasing interdistance 
between tlie two curves for filtered and for tubularly reabsorbed 
water, and it decreases when the tv-'o curves draw closer together. 
The same applies to the filtered, reabsorbed, and finally excreted 
amounts of chlorine. 

3) The above two points are, in fad, quite axiomatic. A quan- 
tity, defined as the difference between 'two factors, can increase or 
decrease only in accordance with the said difference; it remains 
necessarily quite unaffected by all such fluctuations of the said 
factors, that are not accompanied by any changes of that diffe- 
rence. If 

U = F — R 

then U will remain quite unaffected by the absolute level of F and 
R and by all fluctuations thereof; U can change first when the ex- 
pression P — R changes, i. e. first when F aud R vary relatively to 
each other. 

This evident consequence of the simplest mathematical con- 
siderations has been a real stumbling-block even to many modem 
renal physiologists (cf, below). 

4) The urinary amounts of water and chlorine depend thus on the 
difference between the resp. amounts fittered and reabsorbed, and are 
restricted or augmented corresponding to decreases or increases of 
that difference. We see plainly from the above tables and diagrams, 
that this difference regulates itself according to the varying require- 
ments of what may be called the wxcretory situation)). 

Thus in the 1st experiment of table 2 copious water drinking is begun 
at 12.50; the said difference begins to increase already at the folloTOng 
determination {determ. 4, table 2, col. V & "VT; fig. 3 determ. N:r 4); it 
increases still more when the dilution of the blood becomes more apparent 
(table 2, col. VIII}; the maximal increase coincides with the maximal blood- 
dilution; the gradual removal of excess plasma-water (col. VIII) causes 
water filtration and reabsorption to differ somewhat less towards the 



„E „„0BT«-CE OF Ai.E«nAi«.v «:con»r.» EESOKS CTf.. /O 
end ol ll.e n.p.rimenl. 2.4 

.excretory silnalion. lor «tor and cWorine and the reep 

sorpliTO dilleiences in the Itece olte esperjments ol tables 1 S~ 2,.>nd pass 

over to the following most important question. 


f i 5) Does the »cxcretor 3 ' siiuationo influence glomerular filtra- 
tion or tubular rcabsorplion, When the filtered and reabsorbed 
amounts in this way deviate from each other resp. draw closer 
together, i.e. When these amounts Varj' relatively to each other? 
Is the interval, the interdistance, between the fillrntioii- and rcab- 
sorption-cniVes moderated by means of some factor of the scxcrcl- 
ory situations moving the filtration curve to tlic appropriate dis- 
tance from the reabsorption curve? Or is it on the contrmy, so 
that the reabsorption cun^c is made to move into the appropriate 
place relatively to filtration? 

This question is cxcccdingbj imporlani, because Us answer dclcr- 
mincs, wheiher important rcgiilalorij renal mechanisms arc localized 
in the glomeruli or in the tubules. The same answer is also of great 
importance as regards the nature of such regulatory processes, 
because glomeruli and tubules perform quite different functions, 
work under rather different conditions, and arc differently influ- 
enced by several iactors. Definite localization of a mechanism 
regulating the excretion of such important thrcsliold-bodics ns 
water and chlorine, and subsequent analysis of its finer details, 
-will, moreover, deepen our insight into renal matters so that most 
of our conceptions of Iddney problems will be affected thereby. 


6) The question sub 5) cannot be settled completely iu a preli- 
minary discussion , of the above tables and diagrams; a good deal 
of further evidence and much detailed discussion is required for 
this. The table 2 exhibits in col. XII a phenomenon, however 
that IS highly suggestive oj a tubular localization of the mechanism for 
regulating the renal water- and chlorine-excretion. 


2, the p,„p„Hi„„ bcuvea. .taSSEr?' 

PFOpcUoa ibo„ 
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three deferminations of the experiment, when the diuresis abates to about 
half Hs former maximum. These changes of the said proportion are also 
simultaneous -with onset, maximum, and regress of the blood-dilutioa 
consequent upon the drinking of 3 litres of water. 

The relative positions of the filtrative and reabsorptive water-curves 
must be regulated by the tubules and must depend on the degree of com- 
pleteness with which the tubules reabsorb the filtered water. The glome- 
rules always exude ivater and chlorine in the proportions of the plasma, 
because the glomerular fluid is an ultrafiltrate from the plasma and all 
fiJlrabJe constituents have identical concentrations in the two fluids. 
Urinary water increasing high above, and urinary chlorine falling far 
below the proportional amounts of water and chlorine in simultaneous 
plasma and simultaneous glomerular fluid cannot therefore be due to amjih- 
ing else than to lessened completeness of tubular water rcabsorption or (o 
increased completeness of tubular chlorine reabsorption, and tlie ocblorine 
concentration of the resorbate fluid» must in any case rise. Wien the process 
of glomerular filtration once has been admitted, it follows in other ivords 
axiomatically, that production of the dilute and abundant urine of the discussed 
experiment implies a change in the resorptive activities of the tubules aud 
is due to this change. The choice is only between the two allernalWcs-. 
do the tubules reabsorb filtered waiei- loss completely than before, or 
filtered chlorine more completely? The first alternative is the obvious 
one, because water increases mightily in absolute amount in the urine 
of the discussed experiment (table 2, col. IV), whereas neither the abso- 
lute amount of urinary chlorine nor the degree of completeness of tubular 
reabsorption of filtered chlorine undergo any obvious changes (tabic 2, col. 
X, XIII, XIV; fig. 5). There are certainlj'- some minor changes in both Uio 
absolute amount of urinary chlorine as rvell as in the degree of completeness 
of tubular chlorine reabsorplion as is unavoidable in a prolonged experi- 
ment. It is obvious at once, however, lhat Ibe enormous water diuresis 
recorded cannot be derived from these minute deviations of a chlorine 
excretion so regular that it corresponds to the practically straight lino at 
the bottom of fig. 5. 


Just as excess of water in the plasma causes tubular water reabsorpUon 
to become less complete, excess of plasma chlorine lessens the completeness of 
tubular chlorine-reabsorption. The second experiment of table 2 illustrafes 
this. In this experiment 10 g NaCl were taken by the mouth at 9 . 53 o’clock 
and again 10 g at 11.13. Plasma chlorine has already risen to 388 mg per 
100 cm3 in ii,e first bloodsample {11.01—11.49), attains its maximum 
398.5 at 12.32 — 1.16, and falls gradually to 382 at 4.0 — 4.41 o’clock. 
Urinary chlorine (col- X) is apparently somewhat augmented already 
in the first determination, rises more in the following; its maximum is 
simultaneous with the maximal level of plasma chlorine; it then falls off, 
but has not returned to normal at the end of the experimeiit ffig. 6). The 
lessened completeness of tubular chlorine rcabsorption, which causes the increa- 
sed renal output of chlorine, is very obvious in cob XIII [table 2); 
the minimal completeness corresponds to or occurs a trifle later than 
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!■ no T.iocm'i rhlorine. Development and regress of 1 1ml 
the maximum of Hm plasma chlor ninsinatic clilorine 

i„compl«l=n.ss paranol development and ^ 

excess, althoeSlitteP^tJW^” 

“^rressened complelcness ol cMorinc 

in .nme factor operating .on or influencing the tubules. Col. XII sliov^ 
hov the .percenloge. ot tesorbalo oWorino varies trom ““ 
to another and always is kept v'cll below simultaneous blood and f Urate 
ISf— (cr. .si exper. ot tnb.e 2, where rcs.rlmle cWonno- 
cone, was but a trifle lower than filtrate cone, prior to, and ^^ell aho\e 
the latter after drinking water). 


7) Several a-priorisiic considerations lend fnrlhcr support to the. 
idea, ihai the iubnlcs arc charged wilb (he task of regulating ihc rela- 
tive rales of the filtered and the reabsorbed amounts of water , chlorine, 
and several other urinary consliluenls, that the lubiilcs in other 
words regulate tlie urinar}^ excretion of these snhslanccs. 


■ We have to consider the fact, that glomerular fUlralion precedes tubular 
reabsorption in time as well as in spacc^ glomerular filtration constitutes 
only a aery preliminary measure in urinary formation, by means of wliicb a 
large and vjiriable quantity of raw material (the filtrate flu'd) is presenlod 
to the tubules for further elaboration into final urine. In fact , tbe glome- 
rular filtrate fluid consists just of plasma, that is deproteinizod completely 
in the healthy kidney during the process of filtration, whereas the depro- 
teinization may be defective in the diseased or traumatized organ. The 
composition of the glomerular filtrate is identical with that of llie plasma 
in every other respect. 

Wliereas the glomeruli just extract from llie blood the raw material 
for urinary formation, the tubules work up this nmlcrial and transform it 
into urine. The tubules execute this by means of reabsorbing back into the 
blood the excessive amounts, in which most urinary constituents are con- 
tained in the very great volume of dcprolcinizcd plasma filtered in the glo- 
meruli. This causes profound changes in both the compo.stlion and llic 
amount of the fluid left back in (he tubules for final excretion. Tims, just 
over 99 % of the filtered water is usually reabsorbed, and 88— S9 % are 
i s when water diuresis is excessive and amounts to some 

15-20 cm3 per jjO cm^ per minute equals almost 30 ] in 2.1 hours- 

f cof xrnt to chlorine {tab! 
small fraction of the chlorine fUlcred {usually 0.5-1 % rising lo^a little 

over 7 o/^ during very pronounced chlorine diuresis). ^ ‘ ^ ^ 

fdtered, reabsorbed, and firiallu excreted 
amounts are indepd iid.-iHv ,..;n • . jumny cxcreica 
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As «iese bodies are filtered in the glomeruli in concentrations identical mlh 
their plasma levels, only a correspondingly small fraction of their filtered 
amounts can obviously escape tubular reabsorption. The whole ot their 
filtered amount will be reabsorbed in the tubules, it their plasma concen- 
tration is below the threshold level, as is normally the case ivith glucose. 
It challenges imagination to think, that glomerular filtration possibly 
could serve to regulate the urine’s content ot water and other threshold 
bodies. The filtrate formed by the glomeruli is but the raw material of the 
final urine and it has to undergo drastic changes in respect of water and 
all other threshold bodies in the process ot transformation into urine. 
These profound changes are executed by the tubules, and there is cer- 
tainly nothing improbable in the idea, that the tubules, who in any case are 
charged with the task of effecting these changes, also have the function of 
determining, how far the changes are to proceed. Those renal parts, which 
turn the raw material ot the urine into the finished product, are a priory 
more likely to he responsible for the characters of the finished product 
than those parts of the kidney that merely extract the raw material 
from the blood. 


In tlie same direction points also the obvious fact, that it is far easier 
for a later process to moderate itself relatively to an earlier one, than 
it is for an earlier process to accommodate itself to a folloTOng one. The 
heart, for instance, thus regulates its beats according to exigencies exist- 
ing prior to or during the beat, and not according to exigencies arising first 
after the beat. It would be rather strange, indeed, if the difference between 
for instance filtered and reabsorbed chlorine would be regulated by means 
of chlorine being filtered in the glomeruli in quantities which at any given 
moment exceed in the required degree those variable quantities of chlorine 
that the tubules are going to reabsorb a moment later. 


A further number of general reasons pointing in the same direction is con- 
tained in chapter 8 of my Dintegralive Natur der normalen HarnbildungJ 
(p. 227 — 48, esp. p. 238 — 43). The quoted chapter concerns the very great 
number and the lability of the various physiological factors that influence 
the volume of glomerular filtration; most of these factors vary, further, 
quite independently of the various exigencies of the Dexcretory situations; 
they are, moreover, generally of a nature, utterly unable to follow the 
fluctuations of any particular urinary constituent’s sexcretory situations 
and still more unable to moderate themselves according to sexcretory exi- 
gencies# of a severalty of urinary constituents. 

This causes fluctuations of the filtrate volume that are quite indepen- 
dent of the »excretory exigencies# of the urinary constituents; as the fil- 
tered amounts of these are the products of their plasma concentrations and 
the filtrate volume, the filtered amounts of every such constituent will 
necessarily also vary independently of the exigencies of the excretory situa- 
tion. This renders glomerular filtration unsuitable for every kind of precise 
regulation of the urine, i.e. unsuitable for regulating the urinary output of 
water and other threshold bodies. 
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This DDSuitabililv is clearly brought out by a comparison ottbcsimul- 

'c'un'e offig. ^dcrtcTre' fillmVamount^; 

1 :;^ 

filtration curve of fig. 5 refers to chlorine which is excreted very > 

throughout the experiment in small quantities that only very graduallj 
undergo certain minute changes (table 2, col. X); this is an excretion 
entirely conforming to the facts, that no chlorine was taken before or 
during this experiment, and that no excessive amount of chlorine was 
present in blood or body. In the first experiment of table 2 the close simi- 
larity of the two simultaneous filtration curves’ thus contrasts strikingly 
witli the wide differences between water and chlorine in respect of both 
the urinary excretion as well as of the »excre!ory exigencics» of each; this 
shows clearly that glomenilar filtration neither is suitable for nor is instru- 
mental in regulating the renal excretion of water and clilorinc. 

Similar remarks apply also to the remaining experiments of tables 1 
and 2 as far as water and chlorine arc concerned, as is easily seen from the 
tables and figures. 


The excretions of ircsbold bodies and waslc-prodncls compared. 


The above considerations obviously indicate Hint the kidney 
regulates the excretion of threshold bodies, inclusive water, and waste- 
products differently. Wlicreas the excretion of the Ibrc.shold-bodic.s 
must aim at maintaining the threshold, i.c. at maintaining certain 
plasma levels as constant as possible, llic excretion of tlic tVaste- 
products follows the rule: the more that is excreted the better, and 
the precise level of their plasma concentrations is a matter of small 
concern provided it is kept fairly lotv. 


Extensive tubular reabsorption of glomerularly filtered wa.s|e-pro- 
ducts would obwously only serve to vitiate the above rnie; the finaliv 
excreled amount of any substance rvill oliviously be a higher fraction of 

rednle^^n contains, the less tubular rcabsorpfion 

reduces the amounts filtered by the glomeruli. Tubular reabsorptioii lias 
also a more or less subordinate role during tlie renal exereiinn !!r i 
proves. Thus, the nUered croallV r« ly™ 

Olheu ZCZr 'T ”™"- 

tor instance several carbohydrates, resemble erSL'ine or 
an intermediate place as regards reabsornfint,' n 

preceding paper in this Journ.) Some 20 o/ Vthe” 

; come ^o /« of the creatmme of the renal 
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Fig. 8. Filtered creatinine, mg/minute, (upper fulldrnwn lines); average 
creatinine filtration (clotted lines); plasma creatinine, mg/100 cm, lower 

fulldrawn lines). 


blood and some 8 — 10 % of its urea (occasionally more) are therefore- 
excreted with the final urine (in man, rabbits, etc. cf. loc. cit. 

This is a liigh rate of renal excretion (R.E.R.j, especiaJly if one recol- 
lects that only about 1 of the water of the renal blood passes over in the 
urine: about 1.5 1. urine is usually formed by a healthy man and about 
1200 1. blood, perhaps even somewhat more, pass through his kidneys 
in 24 hours. The R.B.R. of water may rise to about 2 % (in excessive 
diuresis amounting to 20 cm^ per minute or almost 30 1. a day). Other 
threshold bodies have similar low R.E.R., as every comparison between 
their amounts in the urine and in the very large volume of renal blood 
renders evident. 

The low tubular resorbability of the waste-products, however, is 
responsible not only for their high Renal Excretion Rates, but also for 
the somewhat approximate manner in which their excretion is regu- 
lated. 

The excretion of the threshold bodies was independent of their absolute 
filtered or reabsorbed amounts because fluctuations of the one amount 
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live differences ol the Ihreshold-bodies. ,r. 

The tubules caunot possibly c.rceutc a similar rcgulatwg juvctwn m 
cose of the mste-products. Tulndar influence on the excretion of suhslanccs, 
that like creatimne arc not reabsorbed at all, is of course mb The urinarN 
amounts of such substances equal the filtered amounts, i.c. they equal 
the product of the filtrate volume and the substance’s plasma concentra- 
tion. If the filtrate volume remained constant, the excreted amounts of 
such substances would obviously be directly proportional to their plasma 
levels. As the filtrate volume fluctuates indcpcndly of the creatinine level 
of the plasma, the filtered and excreted creatinine-amounts u'ill also deoialc 
someiphal from a strict proportionality to the plasma level of the creatinine. 

This is ver}' obvious from the above two diagrams, which show the 
filtered amounts of creatinine in mg per minute (the upper curves) and the 
plasma cone, of creatinine in mg per 100 cm*. The diagrams refer to the 
four experiments of tables 1 & 2. We see that the creatinine filtration 
{and excretion) sometimes parallels the plasma level fairly closely (curves 
Ij and 2., especially 1.), but that in other cases (curves Ij & 2i) deviations 
become apparent; there is here only a somewhat approximate parallelism 
between the level of the plasma creatinine and the gencr-al direction of the 
creatinine filtration curves (the dotted lines). 


Turning now to such waste-products, that like urea are subjected to some 
degree of tubular reabsorption, we see from fig. 7, that filtered urea cer- 
tainly parallels the plasma concentration of urea in a rough way in the 
first six determinations (dotted line represents an average of the actually 
filtered amounts). The actually filtered urea, however, is subjected to 
positive and negative deviations from this rough general parallelism, just 
as filtered creatinine. 


The subsequent tubular reabsorption of part of the filtered urea is in 
no way able always to counterbalance these deviations. On the con- 
trary, it may cause urea excretion to diverge still further from parclleling 
the urea level of the plasma. Contrary to the tubular reabsorption of 
threshold bodies, which regulates itself strictly according to the plasma’s 
content of the substance in question, the tubular reabsorption of urea is 
largely influenced by the renal behaviour towwds quite another urinary 
comUluenl, v«. K te ,o„g been II, al , valor too* 

aosmcnls area cxcrctioa. The lubalar rcabsopplta ot arolTs Sv 
mked op w.lh Ihal ot , valor, vvhon loss ot II, c lillLd iralor I roabtr S 
in water diuresis, less of the filtered urea i.; roni>c«.i 7 
more goes over into the final urine This is w-p11 ^ ^ 

(P. 72). Absolutely, as well as relaUvelv lo the I iZ'f ? '''' ’ 
reabsorption decreases and urea excretion iuernn ^ ^ urea 

strongly a„,.o„tod water o.cro.rZl^T"^^^^^ 

C Acta med. scandinav, Yol, CXIX 
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falling off in urea reabsorplion, nor the analogous large peak in urine urea 
correspond in any way lo Die plasma level of urea or to the organism’s 
requirements as to its excretion. 

Briefly we may say, that the renal excretions of threshold 
bodies, inclusiA'e AVater, on tlie one liand, and the excretion of waste- 
products, on the other, arc regulated in rather different ways. The, 
differences may he summarized thus: 


Threshold bodies. 

Only the fraction above their 
threshold in plasma is excreted. 

Only a small fraction of their 
filtered amounts passes over 
into the final urine, the rest 
being reabsorbed by the tubu- 
les. The R. E. R. is low. 

The difference between the 
filtered and the reabsorbed 
amounts is regulated in very 
strict conformity -with the orga- 
nism’s requirements as to the 
excretion of the particular thres- 
hold bodies. To all appearances 
the tubules are charged with 
regulating the said difference. 
The excreted amounts equal 
that difference, and are inde- 
pendent of the absolute amounts 
filtered or reabsorbed. This 
means that the threshold bodies 
normally are excreted in 
amounts, that strictly corres- 
pond to the organism’s require- 
ments as regards the mainte- 
nance of the particular thres- 
holds. 


Waste products. 

Asmuch as possible is excreted. 

Tubular reabsorbability is 
much lower; the whole or in any 
case a large part of their filtered 
amounts is excreted and the 
R. E. R. is high. 

TJic regulation of the excreted 
amounts is very much a ques- 
tion of liow much that is filtered 
of the various w^aste-products. 
This at all events is the case in 
respect of bodies that are not 
at all reabsorbed in the tubules 
(creatinine). In the case of to 
some degree reabsorbable waste- 
products (urea), tubular reab- 
sorption influences the amounts 
excreted, but does not influence 
them in a regulating sense, 
i.e. according to What the 
organism requires to be excret- 
ed of the particular waste-pro- 
duct. Wlien waste-products are 
reabsorbed by the tubules, the 
process is often just a collateral 
phenomenon to tubular reab- 
sorption of some threshold body 
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As A\ill be discussed in a fol- 
lowng paper, tbe tresbold bo- 
dies differ from the AVastc-pro- 
ducts also, in that respect, that 
they haveno characteristic clear- 
ances; this difference depends 
on the different tubular rcsorb- 
ahility of threshold bodies and 
■vvaste-products, and on the dif- 
ferent AVays in AVhich the kidney 
regulates their excretion. 


and Awies A\nth the latter in- 
dependently of the AVaslc-pro- 
duct’s plasma Ica'cI. 

Tlic urinars' amounts of the 
Avaste-products cannot there- 
fore ahvays correspond strictly 
to their plasma levels, as neither 
the filtered nor the reabsorbed 
amounts, nor the difference 
hetAveen them vary in strict con- 
formity Avilh (he plasma level, 
'riicsc deviations may under 
circumstances even he large 
enough Icmporarily quite to 
annul I he rough general para le- 
lism between Ihc excreted 
amounts and the plasma Ica'.I 
of llie waslc-products. 


.It is outside the scope of this paper furllior to enlarge upon those 
questions. I haA'c discussed these mailers exlcnsivcly in my 
monograph sIntcgratiA'c Natur dcr normalcn Harnhildung»>. Tl 
Avill also appear from subsequent papers in this Journal tlial the 
above-mentioned characteristic differences hclAVcen threshold- 
bodies and Avaste-prodnets arc rather fundamental for a detailed 
study of hoAV the kidney regulates the excretion of \-arioii.s urinarv 
constituents. 


It is indeed axiomatic, that Ihc Iddncij niml treat Ihrcshohl-bodks 
and waste-products rather dijjcrcnibj. HoAvcver, no aspect of the 
question, A\hy and by AV'hat means the kidney is able to effect this 
different treatment can be properly elucidated, as long os autlions 
consistently neglect the most important partial kidney function, 
namely tbc tubular processes, AVbicli arc rcsponsililc for trans- 
forming the glomerular volumes of mere dcprolcinizcd plasma 
into finished urine. 

As a matter of tact, tlic wliolc pliysiological kidney literaliin- 
ttec ore contams no acccptaWc snggoslion nsefni for explaining 
tins different treatment of thresl, old-bodies reap, rvasle-pr odnels 
ere are certainly some tentative statements from 11,1! lime of 
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the »reiial secretion theory» to the effect, that the Iddney begins to 
secrete the threshold-bodies first when their threshold is exceeded 
in the plasma, whereas it secretes waste-products as soon .as the)’ 
are present in the blood at all. Apart from the fact, that such 
statements are based upon altogether erroneous conceptions of 
the nature of the renal excretory processes, statements like 
these convey no information but merely restate the question in 
other Words. 


The mmplifyingo powers of ihe kidney. 

There remains, finally, another matter, where a mere glance 
at the tables 1 & 2 suffices for explaining a fundamental cliarac- 
teristicon of renal activity, namely the i>amplifying)> powers of the 
kidney. 

The kidney is a most important regulator of the water and of 
numerous salts of the plasma in addition to being the chief excre- 
torj’ apparatus for non-gaseous metabolic Waste-products. It is 
nothing less than essential for ihe kidney in this double capacity 
to be provided with means to change the urine’s composition to 
degrees far in excess of those changes in the plasma’s compos- 
tion which are to bee corrected. 

If, for instance, plasma chlorine exceeds its normal level, urine 
chlorine must be rised to a still higlier concentration. If the urine 
did not become richer in chlorine than the plasma, ihe kidney would 
obviously be unable to correct the too high chlorine concentration of the 
plasma; however much the renal chlorine excretion was aug- 
mented, absolutely, the kidney Avould also remove a proportional 
amount of plasma water, and the relative proportions of the 
plasma’s chlorine and water could not possibly be normalized 
again. Normalization implies removal of relatively more chlorine 
than water from the plasma; the richer the urine becomes in chlorine 
the quicker will this normalization occur and the more effectively 
will the kidney correct the chlorine-excess of the plasma. 

We see also from tables 1 & 2, that the recorded changes in the 
plasma’s composition are reflected in changes of the urinary con- 
centrations, that are high multiples of the former. 



„,FOMA»Cr. Ot *»E<!»ATP.IV MCOnOEI. W.sm.TS ETC. 8.T 

mu 1 n nf water were dnink in Ike 1st experiment of table 2, 

Thus, when 3l of water Kveranc of Ike 3 determin. 

piasm. cWorino loir 

toTpliVol" s™™™ concentelioc and plasm" "■"les incrcasoil so llml 

in 102 4 cm» when the plasma dilution Avas maximal. The ^™ler ot Uie 
urine on the other hand, does not increase by as little as a trifling 2.^ X, 
of its’ former quantity; it amounts on an average to 1.15 cm per minule 
during the 3 first observations, and rises to 17.6 cm!* per min. during m. . 
mal diuresis, or to 1530 % of its former order. The , voter excess in the urine 
is some COO times stronger than the water excess oj the plasma. 

Similarly, plasma chlorine in the 2nd experiment of table 2 after (he 
ingestion of 20 mg sodium chloride rises to an average of 391 and to a 
maximum of 398.5 mg per 100 cm* — an increase of aver. 20 and max. 
28 mg/100 cm® as compared with tlie 371 mg/100 cm® in Ike 3 first deter- 
minations of experiment 1 of the same tabic. The concentration of iirinary 
chlorine rises from 563 mg per cent {the average of delermin. 1—3 of the 
1st exp.) to a maximum of lOGl mg per cent, and it remains very near 
tliis figure during most of the 2nd experiment. Tliis is an increase of 
almost 500 mg'/lOO cm® in the cone, of the urinary chlorine, a 20-fold higher 
rise than that of the plasma chlorine. 

Not only threshold bodies like water and chlorine but also tvastc~produrls 
like for instance creatinine and urea display also these powers of the kid- 
ney considerably to magnify in the urine insignificant fluctuations in the 
plasma’s composition. The phenomenon is certainly in some aspects less 
striking in the case of waste -products, and it is not evident at all in respect 
of their absolute amounts in the urine. The absolute amounts oj the ivastc- 
products in the urine vary approximately proportionally to their amounts in 
the blood, as ivas mentioned on above. 

The very fact, on the other hand, tlial waste-products are excrclerl 
in absolute amounts wliich, subject to certain deviaJions, are roughly proj)- 
ortional to their plasma levels, this fact implies, lhat tlicir urinary con- 
centrations undergo drastic changes when tlieir plasmatic concentrations 
vary with a few milligrams per 100 cm® (creatinine) or with just some 
20 40 mg/100 cm® (urea). Thus urea concentration is 1000 — 2000 ing/lOO 
cm® higher in the first 4 urines of experiment 1, table 1 [i.c. prior to the 
water diuresis) than in the urines of the following e.xperimcnl. The urea 

m^perTorrm® differ only by some 2O-.J0 

This contrasty between the insignificant changers of comjmifion of 
lealthy persons plasma and the incomparably wider changes in ill 
amount and composition oj Ihc resuinn;, urine k nothing pLiliar to 
the cases recorded in our tables 1 & 2. ■ ^ 

It is indeed characteristic of the nhqm«i i 
that its composition remains almost constant in spte of cot- 
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sidorablc variations ol tlic mclabolisni lliat occur during rest and 
more or less intense muscular AVork, in thirst and hunger, or during 
and after more or less hearty meals. Intestinal action, transuda- 
tion and respiration maj^ also deprive the body of plasmatic salts 
and v/ater in quantities that may be very large on one occasion 
and next to nothing on another. 

The findings of our tables 1 & 2, viz. that even ingestion of 
nauseating quantities of urea, NaCl, and Avater cause but rather 
insignificant changes in the plasma composition, these findings 
agree entirely both with a wide general experience and AVith tlie 
results of special investigations. Govaerts and Cambier (cf. dis- 
cussion and table of results in IntegratiA'e Natur der normalen 
Harnbildung p. 635 — 37) have thus examined the degree of the 
plasma’s dilution after Avater drinking. Tliey estimate the maximal 
dilution after drinking 1 liter of AAmter to an addition of 10-rll cm^ 
of Avater to cA^ery liter of plasma; i.c. to an increase of 1 % of the 
plasma AA'ater. This agrees remarkably AVell Avith our table 2, AVhere 
drinking of 3 litres of Avater caused plasma Avater to increase with 
maximally some 2.4 %. The plasma AVas diluted relatively some- 
AAdiat less here than in Cambier’s cases, as the 3 litres AVere drunk 
far sloAA^er than the 1 liter in his experiments; hence plasma AVater 
is augmented only by 2.4 % in our table 2 instead of by 3 — 3.3 % 
corresponding to Cambici. 

We have enlarged someAvhat extensively upon the kidney's 
faculty to react on minute changes of the plasma’s composition 
Avith most considerable changes in the amount and composition of 
the urine. We have desired to emphasize how powerful this faculiij 
is in healthy kidneys, and to emphasize the very great functional 
importance of this faculty. It is fundamental for the kidneys effi- 
cacy as an organ eliminating waste-products and correcting devia- 
tions of the threshold-bodies from their plasma thresholds. The more 
pronounced this faculty is, the quicker Avill the Iddney be able to 
eliminate all excesses of AA'aste-products and threshold-bodies from 
the plasma, the more effectively Avill it restrict the excretion of a 
threshold-body that threatens to fall below its threshold leVel 
in the plasma. We have also seen from tables 1 & 2 that the healthy 
kidney possesses this faculty to a very high degree. 
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Ho^^ is then this fundamentally important renal faculty to 
transform the more or less insignificant plasma changes into such 
powerful changes of the urine to be explained? 

A mere glance at tables 1 & 2 and figures 1—7 suffices to show 
lliat ihc chief component processes of urinary formation undergo no 
drastic quantitative or qualitative changes when the kidney thus 
transforms the minute plasma variations into the incomparably 
more pronounced urinary variations. 


Thus the composition of the glomerular jhiid varies no more 
than that of the plasma; the glomerular Iluid is plasma dcproleiniz- 

ed and contains all filtrable substances in the same concentrn- 
uons. 


If w'e regard tte tubular rcsorbale as a composite fluid \ we find 

; lat Its composition varies just as little as that of the glom fil- 
trate or plasma. 


Lhe hltr^e is 391 mg per loo ’cm» cl'lorine concentration in 

terminations 1— 3 of the Ist Pvnn>.- ' ^ figures for do- 

ixperimenl 2 deviates iVss from^ I’^orbatc chlorine concentration in 
dilorine concentration does. normal than average filtrate 

ises from- the 3 ?o'mg"pe/ 

r with 43 mg per lOO cm®. This is due to ‘0 inox. .113, 

«nng V'ater diuresis. The change 

multaneous change in filtrate ^chlorine rn ^ than the 
> max. 9 mg per 100 cm® (from 371 to 3621 - 0 «“'0Hnl.>; 

minute change. ' even so, 43 mg per 100 cm® is but 

• . ‘ of chance and do 

elhaiTatcrrrabsorpUon, ' ‘"“'s I»il lo bold llUck "luE' """ 
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not influence the amounts excreted appreciably We have emphasized, 
however, that the absolute amounts filtered or reabsorbed are mthoul 
influence on the excreted quantities of water chlorine and other threshold- 
bodies. The excreted quantities depend on how the filtered and reabsorbed 
quantities vary relatively to each other. These relative jluctuations are even 
smaller than those of the absolute amounts just referred to. We see thus 
from col. XIV of table 2 that the reabsorbed chlorine is 99% (98.7—99.1'/,) 
of the filtered amount during the earlier haft of the first experiment, 
and that it rises during the second half to 99.5 %. During the rather 
massive NaCl-diuresis of the 2nd experiment reabsorbed chlorine falls 
to a minimum of 92.7 % of the filtered quantity. 

Corresponding calculations as regards filtered and reabsorbed nvitcr 
(cf. col. V & VI, tables 1 & 2) show that just over 99 % of the filtered 
water is reabsorbed when the urine flow amounts to the usual 1 cm’ per 
minute. Some 98 % respectively 97 %, are reabsorbed when the urine’s 
volume is doubled or trebled; even when water is excreted at the enormous 
rates of 17.6 or 19.25 cm® per minute [corresponding to over 25 resp. almost 
30 litres in 24 hours), water reabsorption still amounts to 86 — 87 %oI 
the quantity filtered. 

A decrease in the water reabsorption with some 12 — 13 % (from 99 to 
86 — 87 % of the filtered quantity) thus suffices to rise urine water up to 
some 1800 — 1900 % of its usual volume. Similarly, a decrease of chlorine 
reabsorption of some 6 % (from 99 to 92.7 % of the filtered chlorine) suff- 
ices for elevating the excreted chlorine from 7.5 to 40 mg per minute or 
up to over 500 % of earlier excretion. 

* * 

* 

No more than in the case of water and threshold bodies are any large 
and drastic changes of the renal partial processes required for the excretion 
of the urine's waste-products. 

Their filtered amounts are the products of the filtrate’s volume [i-e- 
the quantity of filtered water) and of their plasma concentrations. Vie 
have just mentioned that the filtrate volume as a rule is not subjected to 
any drastic changes; fluctuations, amounting to ± 10 — 20 % of the 
average filtrate volume are certainly not very large. A very great number 
of variable haemodynamic factors influence the process of filtration m 
positive and negative ways. These factors maintain together a kind of 
iafail equilibrium (cf. chapter 8, Integrative Natur der normalen Harn- 
bildung), where their common resultant sways to and fro just as does a 
high column of objects, which a juggler builds up and balances on his head. 
Nor does the other factor, which determines the filtered quantities of the 
waste-products, i.e. their plasma-concentrations, varj’- very widely; not even 

’ Unusually large amounts at the beginning and unusually small amounts 
at the end of the series of determinations (cf. fig. 1, 3, 5 & 7) may be dtlc 
to incomplete emptying of the bladder before collecting the 1st resp. when 
collecting the last urine sample. 
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When rather drastic quantities have been ingested almost equallmg (urea) 
or surpassing (creatinine) the whole normal 24-hourly oulpu I (tables 1 L , 
col ir & vril). The jiltcrcd amounts of the waste-products fo ow in a j 
ca^e their plasma concentrations in an approximately proporlional manner, 
and this requires no drastic change in any filtrativc renal process. 

Certain waste-products are subject to some dep-ee oi tubular reabsorp- 
tion, as is for instance the case nilh urea. In spile of the fact, that the 
reabsorbed fraction of the filtered urea and also the absolute amounts 
reabsorbed may vary a good deal (col. XT, XIV & XV, table 1; cf. figure /), 
yet no active renal rcabsorptivc process is required to vary its rate widely be- 
cause of this. It has long been known (cf. rnlegrativc Nalur der normalen 
Harnbildung, p. 256, investigations by Relibcrg) that urea is not reab- 
sorbed aclivelV by the tubules, but diffuses out of (he urine together uith 
the water actively reabsorbed. The tubular \valls arc not quite imper- 
meable to urea and are unable to prevent that some urea gels admixed to 
the reabsorbed water, especially because urea has praclically clcctro- 
indifferenl and rather small molecules and because nnler rcabsorption in 
the tubules considerably increases its osmotic attraction to n-atcr. We see 
from col. Xir, table 1, tliat the degree of this admixture of urea to the 
reabsorbed water varies, but only within rather narrow limits: the admixture 
amounts to at least 0,5 mg and does not rise above 21 mg per 100 cm’ 
reabsorbed water. This is rather a narrow range in itself, and appears .still 
more so when we take account of the A'astly different osmotic pressures 
of the urea retained in the urine. The urines of table 1 arc sometimes 
very concentrated and contain a high percentage of urea, and arc in 
other observations dilute or exceedingly dilute and contain low concen- 
trations of urea. Urea nill press fonvard against the tubular wallswitli 
very different osmotic power, and yet the degree of admixture to the 
resorbate water varies but nithin the narrowlimils mentioned. Discussing 
these and other particulars of urea rcabsorption in much detail in chapter 
9 of the Integrative Natur, we come definitely to the conclusion, that the 
fluctuations of urea weabsorpliony in the normal kidney apparentl’y are not 
due to different behaviour of the renal epithelium towards urea and 
certainly not due to any marked changes in that behavior (rntegrative 

iNslUP p, 288 — 89), 


il is simple lo explain, Iww the kidney can form so widely dWeren 
mnes as m tables 1 & 2 and how it can change tlie excreted amount 
™ T, “ *«ticallyu«„o„5h 

factors in gnestion vary i.ardt^l tC doert 

of the practically constant plasma. The cxplanatt ^ 0 ^: 
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in llie fact, that tlic lliree volumes of respectively the glomenikt 
filtrate, the tubular rcsorbaic, and tlic final urine relate to eachotkt 
as 135; 13'1: 1. ■ 

With this average proportion between the three fluids, even mimik 
variations of the volume or composition of one of the two primmg 
fluids must change the urine's quantitij or composition profoiin(ll!j 
in cvciy instance where no corresponding variation of the other 
primary fluid counterbalances the said variation. Counterbalan- 
ced variations, on the other hand, cannot have any obvious effect 
on the final urine, not even if they are marked, or indeed, excessive. 

The renal power of amplification — i.e. to change the more or 
less minute variations of the plasma’s composition into the often 
a hundredfold, or more than a hundredfold, stronger variations in 
the excretion of urinary^ water and solutes — this power isfiislm 
aspect of elementary mathematical relationships. 

The minimal variations of the plasma’s composition cause 
somehow the filtered and reabsorbed amounts of water and urinary 
solutes to vary relatively to each other in similar minute degrees. 

These minute relative changes of the filtered and reabsorbed 
amounts result in very marked changes in the urine, because the 
rates of filtration and reabsorption are so high in comparison v'dtb 
the amount of final urine. 

Thus, urine volume Will be doubled, if water reabsorption de- 
creases with 1 cm^ relatively to simultaneous filtration, i.e. if 133 
instead of 134 cm^ are reabsorbed out of the 135 cm® filtered; urine 
volume will rise to a tenfold multiple, if 125 cm® are reabsorbed 
out of 135 cm® filtered etc. Yet these variations of the rcsorpdoi^ 
relatively to the filtration are more or less minute compared with Iht 
rates of filtration and reabsorption; they do not amount to more 
than a Very small fraction of these rates. 

There is no need to give more examples of how the high rates of 
filtration and reabsorption enable the kidney to transform small 
relative deviations from the normal or average rates of the renal 
processes even into large changes of the urinary amounts of water 
and solids. Any number of such instances can be adduced from the 
tables 1 & 2 and from the above discussion. 
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„ari,, lions 0 / renol /odors rdolmli, to each 
other. 

we understand now. rv„y current renal “"-J' “"j 
tains anything in explanation of this faculty, tvluch is fundanicn nl 
to tlie Iddney both as- an excroton’ organ and as an organ a 
po^verful regulating influence on the plasma’s composition. As r 
matter of fact, renal research has been dommalcd Inj an almost nm- 
versal tendency to try to derive the variations oj the volume, and com- 
position of the urine from large and drastic changes of the renal par- 
tial processes instead of from changes about as minute and littc 
conspicuous as those of the plasma's composition. 

Tliis fendenej’ originates in tlie period, when renal excretion was be- 
lieved to be a process of direct secretion. KverV theory of direct renal .secre- 
tion implies removal of each secreted product from the blood in the s>une 
amount in which it appears in the final urine; this npplie.s to the secreted 
products irrespectively of whether every or only some urinary substances 
are secreted directly. Since a direct secretory process obviously must 
change its rate in direct corrospoiulcncc with the amount .secreted into 
the urine, the rates of the alleged secretory processes must obviously vary 
enormously. On the one hand tiiey must be able to rise to high multiples 
of their normal order, and. on the other they must be able to restrict them- 
selves to per cent- or per mille-fraclions of tliat order, and llie secretion 
must stop altogether when the substance in question disappears from the 
urine. 

This wide variahility of the alleged secretory processes is very evident also 
in (he modem versions of the secretion theory, where tubular secretion is 
thought only to occur in respect of some few substances in addition to an 
olherMuse -fillrative-reabsorptivc mode of urinary formation {ITomor \V. 
Smith and his followers). TJic alleged additionarsocrction of creatinine 
is thus alleged to occur, or in any case to become perceptible, first in tlu; 
case of exogenous creatinine, or when plasma creatinine of man and ajies 
exceeds its normal level of 1 — 2 mg per 100 cm®. Tins tubular .sccrclion 
of creatinine is then slated to ri.so in proportion to further elevation of the 
plasma creatinine, until a level of 75~100 mg/100 cm® is reached wlien 
the secretory process is believed (o have reached a maximal rate of func- 

S! the plasma creatinine to rise 

_ gher. r have discussed these views in my preceding paper in ihi.s 

Lr iliauLv imnf <ircatinine); I only wLsh to point out 
e e that tliej mply so wide a variability of tlie secretory process lhal 
its rate ranges from nothingness to a level at Ip'kI in Hmnc n ’ i i 
nomal malinino excretion „I the kitev 
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lion changes, were then taken over by believers in the jiltralm- 
reabsorplion theory. 

Cuslmy, the reviver of that theory, may be excused for doing so, 
because no method v'as available at his time to examine renal 
partial processes in a quantitative manner. Every question con- 
cerning the rates, the variations, and the interrelations of these 
processes was merely an object of conjecture in his days; indeed, 
the very existence of filtrative and reabsorptive processes in the. 
kidney was merely surmised and in no way proved. Considering the 
scanty and indirect evidence at Cushny’s disposal it is not asto- 
nishing that he took over a good many unwarrantable or erronous 
conceptions; it is far more astonishing, that he was able to construe 
from such defective evidence a theory adequate as a whole, and 
sufficiently elastic to render modifications of its many defects 
possible w'ilhout upsetting its main items (cf. Principles, Intro 


duction, p. XV). , 

Yet it is everywhere evident from Cushny s own oo s, 
he has not grasped the opportunities. Which his own theory a or s 
for deriving even drastic urinary changes from variations o 
renal partial processes about as minute as those of the ^ ' 
To take just one instance, Cushny assumes glomerular filtn 
to increase by leaps and bounds during water diuresis, so ■ 
the tubules become overburdened by the excessive quan i 
fluid streaming down their lumina and thus fail to rea sor 

usual amount of fluid from the filtrate. 

In my Integrative Natur der normalen Harnbildung I i 
frequent occasions criticized the assumed necessity of oo 
wide variations of the renal partial processes. 

Thus Poulsson in a large series of creatinine-tests m s 
conspicuous variations of the absolute volumes of eg T)rocesses 

than, as a rule, occur in our tables 1 & 2. Convinced that r P 

must vary very -widely, he then assumes very large varia ions _ 

the volume of fluid reabsorbed by the tubules, and cone u e , gggg 
sorption must fall off to about 33 % of its normal rate, i.e. mus 
with no less than 67 %, in order to augment the urine imm _ 

minute (cf. Integrative Natur, p. 448 — 57, table 20, fig. )• 

inferences as to the considerable depression of water reabsorption, assn 
to be necessary already for such mild increases of the urinary ^ 

absolutely negatived by the author’s o^vn results, as soon as one ‘ 

good his almost unbelievable omission to compute the volume o 
resorbed. 
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I l,av= discuFFcd in n,y Mcfimtivc Natnr »»™- 

Mdung scwral oti'e'' instances ot tins inveterate e c 
tlssity ot deriving tlie urine's variations Iron, gross elianges of 

the rates of ihc renal partial processes. 

We shall not repeat this discussion here but pass over msleac 

to another striking example of the same belief, occurs m a 

-paper which T have had no occasion to discuss Inlberlo, as it v^as 
published the year after my last monograph. Tlic author exami- 
nes the question (loc. cit. p. 180) Jis to w'helhor ftthc increased water 
excretion is related to the increased filtration rates that has been 
obser\'cd after giving chickens water in a number of experiments. 

He supports his contention, that sucli is tlic c.asc, by a kind of referen- 
ce to tubular Wilier reabsorption, tlml in every respect illustrates the valid- 
it3’’ of our earlier remarks concerning the inadequate nninner in wliich 
tubular functions are considered, even wlien they arc not disregiirded roni- 
pleteiy as is usually the case. Korr simply slatc.s, Ihal scalculation of llio 
absolute rale of water reabsorptioii by the tubules in periods before and 
during diursis shows that the change in urine flow is not due sjicciticaliy 
1o a decrease in the rate of reabsorplion; on the contrary more witcr is 
reabsorbed at high urine flows than at low urine flows.* It is but a truism, 
that water reabsorplion must increase absolutclj' even during vnler diure.- 
sis, when simultaneous water filtration has happened to rise more than 
correspond.s to the increase in urine iraler as was ihc case in inanj’ of 
Korr’s experiments. Such an ahsohite increase is entirely consistent with 
a simultaneous decrease of water reabsorption rclativcry to jillralion. Tlie 
author commits in other words Die usual mistake upon wluch we have 
commented so strongly in this pAaper, viz. the mistake of taking ahsolulo, 
instead of relative rates and variations into consideration. Korr never 
compares the simultaneous rales of water filtration and water reabsorplion 
with one another, and takes no account of relative variations of lho.se rale.s; 
he regards all data of tubular reabsorplion as so devoid of iiilcrcsl that no 
such data arc reported in his paper or recorded in his tables and diagr.am.s 
and he confines his discussion of tubular problems in tlie chicken to tlie 
brief and utterly inadequate sentence quoted, 

Korr finds another support for liis contention, tliat the volume of Die 
urine IS related to the absolute volume of glomerular tiUrale, in sD,e fact 
Dial the filtration rate m birds, initially at water equilibrium is markodJv 
increased during water diuresis*. Several experiments arc mentioned where 
he absolute filtration of water tlius rose during diuresis to dontdn 

PhyS" 93i.,''S’ JST'f-SS." 


.!• cell, comp. 
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fell lo' 50 % of its average order after 48 hours of water deprivation; 
the urine was very scanty liere. 

The absolute filtrate volumes of these chickens have thus varied rather 
widely, and have ranged betw^een half and twice, or more, of their average 
order. This wide variability of filtration is probably due to the drastic 
nature of several among Korr’s experimental measures (cf. the following 
paper in this journ.). Korr is so strongly convinced of the importance of 
these gross filtration variations for regulating the excretion of water, that 
he states in the summary of his paper: »It is concluded that variation in 
the filtration rate in the bird is an important factor in the conservation of 
water.)) This strong conviction prevents Korr from perceiving that he 
negatives this conclusion by the immediately following statement of his 
summary. »Adrenine increased glomerular filtration to rates which occur 
during water diuresis without, however, production of any diuresis.# 

The obcious conclusion from these two sets of experiments is that the 
volume oj the urine is independent of even the strongest fluctuations of the 
absolute filtrate-volume. This conclusion rests not only on Korr’s adrenine 
experiments, but is also confirmed by the following statement on p. 181 
of his paper. After water diuresis, »when the urine flow has nearly or even 
completely returned to the prediuretic level, even the lov'est filtration rate 
may still be 100 % higher than before water was administered#. 

This statement, that filtrate level may wall rise to twice or more of 
its usual level without influencing the urinary water output, is comple- 
mented by another statement on the same page to the effect that urinary 
water excretion may vary considerably during constant glomerular fil- 
tration. )>As shorvn by Pitts and by Shannon, and confirmed in the pre- 
sent experiments, glomerular filtration in the chicken remains essentially 
constant over wide ranges of urine low (0.2 to 1.8 cm® per kg per minute).# 

The current ideas as lo the necessity of deriving urinary changes from 
gross variations of renal partial processes appear so to have entrapped 
Kroll, as to render it impossible for him to disengage himself from them 
even on the strength of all the observations to the contrary, which he has 
made himself of himself reports. 

Korr’s idea, that the renal water excretion varies wdth the volume of 
the glomerular filtrate, appears still more unwarranted if one takes the 
trouble lo scrutinize his diagra7}is. 

The filtrate- and urine-volumes of chicken are represented graphically 
in Korr’s figg. 1 & 2, 4 & 7. 

In Korr’s fig. i the first determinations may certainly agree with 
his thesis: urine volume increases from 0.08 cm® to 0.8 cm®, and 
filtrate volume increases from 4 to 9 cm®; all the following determinations, 
however, disagree hopelessly with the same thesis. Filtrate volume thus falls 
to 6 cm® in the 3rd determination, while the corresponding urine volume 
rises to 1.2 cm®. In the 4th pair of determinations urine volume has risen 
still more, to 1.5 cm®, and filtrate volume has fallen to about 6.5 cm®. 
Passing to the 5th pair of determinations, we see the two volumes again 
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moving in opposiie .iTCciions: nWno v^ne ^elow 

and filtrate volume rises to somcvl.at , to 

urine then remains practically constani » ^ 

the 10th delerm., vhile filtrate volume f.rsl jails to about ' ' J 

rises to about 6.5. and then gradually /nf/s to o cm 

Then filtrate volume remains practically constant, i.c. it 

5 cm=> in the lOfh, and 5.5 cm» in the I3(li delcrmin; urine 

falls coiitinously from (he 1.5 cm=' of the lOlh to 0.3 cin> of the 13lh dcter- 

"^'"Thlus to say, the two curves of the simultaneous fiUratc and urine 
volume.s moce only once In the satnc direction (both rise hcl-vvcen tlic 1st 
and the 2nd delerm.); othermsc, they move always in opposite directions, 
so that a rise of the one curve corresponds to a fall of the oilier, or one 
oj the curves varies while the other remains constant. I cannot understand, 
how results like these can possibly be held to indicate dependence of the 
urine volume on the volume of the glomerular filtrate. 

In Korr’s diagrams 2 and 7 the ab.solulc and relative inaxitiia and 
minima of the two volumes correspond better in time tlian in liis fig. l.i.e. 
the two curves move as a rule at least in the same direction at correspond- 
ing points. These jails and rises do not correspond in magnitude, however. 
In diagram 2 the urine volume is almost constant (O.OS to 0.07 cm* per 
minute) during the first 3 delermination.s, whereas filtrate volume varies 
between a little over 4 cm*, and 1.5 cm*perinimilc. Urine volume then rises 
to 2.3 cm* in the 4Ui, and to 3.0 cm* in tlic 5lh delerm.; the corresponding 
filtrate volumes are both 8 cm*. 

The order of these changes disagrees decidedly Avitli the findings record- 
ed in diagram 1, Avliere the urine only rose to 0.8 cm*, wlicn filtration 
reached a maximum of 9 cm*. Nor do these changes during the first l> 
determinations of diagram 2 agree with the later findings of the same 
diagram, because the urine curve begins after about 10 minutes gradually 
to fall from ihe peak of 3 cm* per minute and comes down to 0.3 cm* at 
the end of the experiment. Simultaneous filtration, liowevor, falks onlv 
from 8 to 6 cm*; i.e. the filtration curve decreases far slower relatively lo the 
diminishing urine than it increased during the first 5 dolcrminalions rela- 
tively to the then rising urine volume. How can. further, this decrease of 
filtration in diagram 2 from 8 to 0 cm* be held responsible for the roslrir- 
tion of the urine from 3 to 0.3 cm*, wl.en in diagram l filtration could dccre- 

o“ '”T.5 il»lr tram 

Similar remarks apply also lo Korr’s diaaram 4 ICorr’c /• 
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ningcii, vol. 41, n:r 24, Stockholm 1044) and shall not be discussed 
here. Korr’s diagram 4 reveals, indeed, in even more striking manner than 
his other figures certain verj* surprising pecularities as to the graphical 
construction of curves and diagrams, that appear to be common enough 
also in other Smith-ian papers. Tlieir diagrams and curves are often 
not constructed to a definite system of co-ordinates, nor to uniform 
or othenvise ahvays comparable scales. The abscissae are never defined 
in these diagrams, and if one reconstructs them, one is very often 
surprised to find the different cimves of the same diagram dram to diffe- 
rent abscissae and placed in quite arbitrary relative positions. Sometimes 
certain curves of one and the same diagram are drawn to logarithmical 
while other curves are simultaneously dravii to arithmetical scales. The 
fact appears to be imperfectly appreciated, that small numbers appear veiy 
barge, and big numbers relatively very small, if represented graphically 
according to a logarithmical scale, etc. etc. In fact, these graphical-analy- 
tical inaccuracies often utterly upset the mathematical significance of 
these curves and diagrams; they must often be redrawn altogether before 
being discussed, or the respective figures must be read off from the curves 
and then compared with one another, as has just been done above in the 
case of Korr’s paper. 


Jlcforms of renal research mast be directed towards removal of inade- 
quate experimental procedures. 

In my preceding paper in this journal I discussed a number 
of papers advocating the substitution of inulin for creatinine m 
the Rehherg renal tests. 

I shall not repeat here my earlier criticism of these papers. It 
needs only be mentioned here, that this alleged renaissance oi 
I’enal research in no way is concerned with the remedy of anj 
among those misconceptions characteristic of the usual negligent 
manner of performing the creatinine-test, that have been criticized 
here. 

Save for the use of another test substance, the inulin test is c 
direct copy of the earlier creatinine-test: precisely the same facton 
are determined in otherwise exactly the same vVay^s in the tvVo test! 
(cf. my earlier paper). The inulin-workers have copied th 
creatinine-method also in respect of the prevalent mistake among crea- 
tinine-workers of not duly regarding the tubular data. 

Taking for instance the renal excretion of water. We find in the 
jnulin-papers no end of figures, tables, and graphs referring to the 
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amount oi fUtercd ^vater (filtrate volume), but. I buve in all these 

uapers never seen the tubularly reabsorbed v/atcr quantities tabulat- 
L nor do they appear in the diagrams. Even v hen the volume 

of urinaty^ v/ater is plotted on a diagram together v.nth simul a- 
neous v^ater filtration, the diagrams have to be redra^vn m ordei 
to render the distance betTv'cen the filtration- and the unnc-curs'e 
illustrative of tubular vatcr resorption; the two cur\'es have not 
as a rule been drawn to a uniform scale in the original diagrams, 
and tliey are often placed quite arbitrarily rclaUvcly to each 
other. If the reabsorbed Water quantities in except ional instancc.s 
have been computed at all, the figures obtained are still not report- 
ed but only referred to in a general Way just as in Korr’s paper. 
Nor are the reabsorbed quantities, if computed at all, duly compar- 
ed until simultaneous water filtration, not even in papers like Korr’s, 
where the investigation is alleged to differentiate between the 
glomerular and the tubula influence on renal water output 
(cf. above). Such comparisons arc confined to occasional general 
statements to the effect, that 124 cm^ of water must lie rcab.^oibcd, 
if 125 cm^ are filtered during ordinaiy' diuresis of 1 cm® ])e.r 
minute, etc. 

. The tubular reabsorption of other f{ircshoId-bodic.s is treated 
e'l'en less satisfactorily than that of water. 

The tubular reabsorption of ivaslc-prodiicls and plasma- foreign 
carbohydraies is certainly often referred to in the text of these 
papers, but the references arc mostly confined to such obvious 
general statements as for instance, that 50 or 30 % of the filtered 
quantities of such substances must be reabsorbed by the tubules, 
when their respective clearances amount to 50 or 70 % of the 
clearance of the test-substance. There is no need to go further 
into the inadequate treatment of the tubular reabsorplion of these 
substances; I refer to my earlier criticism of the arguments alleged 
to bear out inulm’s superiority over creatinine as a test-substance' 
this criticism, indeed, is chiefly directed towards the suriirisiim 
manner, m which the tubular problems of these substances have 
been dealt witli bj'^ the inulin-workers. 


Instead of applying themselves to find a remedy for the, serio. 
defects and inadequacy of the current methods of the crealini, 
the wulm mlhmmsl, copy ihdr predmr, earn to the. point 
• Ada med. scandlnav. Vol, CXIX 
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consistently repeating these very defects, and base their claims ol tk 
superiority of inulin on the fact, that inulin has a somewhat lo- 
wer clearance than creatinine in some species, especially in man. 
This is held to indicate, that the volume of the glomerular filtrate 
is correspondingly somewhat lower than the figure arrived at in 
creatinine-tests. I refer to my earlier paper in this journal as 
to whether tliis or other observations really substantiate the 
alleged superiority of inulin over creatinine in Rehberg tests. 
I only wish to add here, that hardly any problem in the whole 
renal physiology is of less importance than the question, 
whether the volume of the glomerular filtrate is somewhat higher 
or somewhat less than corresponds to the average of 135:^ 
30 cm^ per minute according to the creatinine-method. We ha\e 
thus seen above in this paper, that the excretion of water an 
other threshold-bodies is independent of the absolute leve o e 
filtration. The absolute volume of the glomerular filtration a. 
normally some influence only on the excretion of the 
products, but even here this influence is subjected to many ur 
conditions, as will be still more evident from the paper to follow. 


Synopsis, 

The above remarks illustrate strikingly how little it is unde 
stood even at the present time, that the universal custom 
regard tubular functions upsets kidney research se 
prevents profitable exploration of renal activities. 


It is also obvious that even the most modern 
displays as imperfect appreciation both of the rea y 
of filtrative-reabsorptive kidney activity as well as of ^ 

plications of Rehberg’s and similar tests. Nothing show' 
more striking manner than that an attempted re orm 
by supplanting creatinine with inulin entirely Over oo cs 
ing inadequacies of performing the Rehberg tests, n y, ^ 
copies these very defects and concentrates its interest upo 
most unimportant matter as to whether the filtrate volume 
cm3 less than the volume indicated by Rehberg’s creatinine me 
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This more or less coniplcle disregard of the tabular fund ions e 

rather surprising both because of the verj^ f 
tubules for the formation of the urine, as avcU as m v.cv of the fact , 
that Rehberg’s method is equally applicable to quanti aln c dtle - 
mination of tubular as u-ell as of glomerular preslanda. The said 
inadequacies are astonishing also l)ecausc Rchberg lumsolf per- 
formed his lest and recorded the resulting data in a thoroughly 
satisfactorj' manner already in his original publication. Hiat 
grave inadvertences have crept in aflcnvards may be flue to I lie 
circumstance, that Rchberg's original pa])cr was confined to a 
somewhat incomplete discu.ssion of the theoretical basis of the 
test, to a description of its technique, and to records of the rc.sull- 
ing data in a number of excellent tables. With exception of a few 
trenchant remarks on the tubular real)Sorplion of urea, Rchberg 
did not subject his results to any particular discussion, nor analj'ze 
the bearings and implications of the data obtained; this may 
explain, why these tests have been so imperfectly understood by 
most later investigators. Nor were adequately prepared kiflney 
table.s, i.c. tables giving complete, tubular as well as glomerular 
data, ever subjected to any detailed discussion or comprebensive 
analysis until I attempted to fill up the blank with my Integrative 
Natur der normalcn Harnbildung, wbieb appeared laic in 1038. 


Rehbcrgian tests arc certainly not our only means for studying 
the complex renal function, but they arc more important than 
any other among the means presently at our dispo.sal for that pur- 
pose. Adequately recorded and duly considered such tests afford, 
in fact, no end of information in the most divers renal questions! 
Together with certain other experiments thc-Rclibcrgian lc.sls 
lead up to remarkably complete and detailed conceptions of renal 
activity; they enable us to penetrate up to, and .sometimes beyond, 
the boarder of the individual renal cell; in some instances we 
arrive in regions wlierc biology merges into phy.sic.s and malhe 
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grativc Nalur cler normalen Harnbildung», and they will be sum- 
niarized in simple form in following papers in this Journal. We 
have not gone into them in this rather preliminary paper, where 
we have merely’’ confined ourselves to show, that already the most 
cursory examination of properly recorded Rehbergian tests reveals 
information of fundamental imporlance for the study of renal 
problems. 

We find in the first place that the urinary output of water and 
other threshold-bodies is independent of the absolute amounts filtered 
or reabsorbed. Their urinary output and its variations depend instead 
in the healthy kidney upon the relative relations of the filtered and 
reabsorbed amounts, i.e. upon how much these amounts differ. This, 
indeed, is quite axiomatic, because the urinary amounts of w'ater 
and other threshold-bodies are differences between the excessive 
quantities filtered and the but slightly lesser quantities reabsorbed; 
one of the principal mathematical characteristica of a difference, 
however, is that its magnitude is determined solely by the degree to 
which the differing quantities differ and not by’ their absolute order. 

ITieir absolute order can influence the magnitude of the 
difference only in a few well-defined special instances, as when 
one of the two differing factors is at or near 5erd level or when 
it constitutes a definite fraction of the other factor, etc. 

Renal physiology has consistently overloohed these axiom- 
atic implications of elementary mathematics; up to the very last 
years renal physiologists have with greatest pertinacity attempted 
to derive the changes of the urine’s amount and composition from 
changes of the absolute order of the partial renal processes. Having 
thus focussed their attention on phenomena normally of no influence 
on the renal output of threshold-bodies, renal physiologists have not 
been able to clear up the excretion of these bodies at all. All questions 
as to how the kidney regulates its output of these bodies remain a 
perfect jungle of conjecture and confusion. The paper, discussed 
on p. 93 — 96 above, shows that even as late as 1939 the regulation 
of renal water excretion even in one of the greatest physiological 
laboratories of the world was regarded as a question. Whether 
glomerular water filtration Was augmented, absolutely, during 
water diuresis, or whether the tubules reabsorbed less vrater abso- 
lutely; there Was no thought of comparing water filtration and 
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simultaMOUS water rcabsorpHon mtli cacl. other, i.c. of stodynig 

the I'wo processes relatively to each other. 

The inveterate reluctance of renal physiologists to take clue 
account of the tubular data has also quite prevented thoni from 
seeing, how liillc ihe tubular and glomerular processes have to change 
relaiivehj to each other in order to procure even the greatest changes 
in the final urine. 

This powerful effect of small relative changes of the glomerular 
and tubular processes is but a simple arithmetical conseguence of the 
fact, that ihe filtrate and resorbatc fluids are so exceedingly voluminous 
in comparison with the resulting urine. \Snicn the three volumes of 
filtrate, resorbate, and urine on an average relate as the ligures 
125: 124: 1 (or more correctly as 135: 131: 1), obviously even 
relatively Veiy' small changes in volume or composition of one 
of the tn'o primary fluids must cause, considerable changes in 
volume or composition of the urine. Even quite excessive changes 
of the urine arc in fact derivable from relative changes of the 
renal partial processes of about as minute order as the changes of 
the blood. 


This amplifying power of the hidney is of quite fundamental im- 
portance for Us efficacy both as an organ removing -waste products 
from the blood as well as in its capacity of a regulator of the blood’s 
threshold-bodies. The kidney would be deficient in both respects 
if it was unable to transform the minute changes of the blood into 
Very much stronger changes of the urine, indeed. 

Far from realizing, how efficacious more or less minute relative 
Variations of the partial renal processes really arc in producing 
even the grossest changes in the urine, renal physiology has 
instead persistently tried to derive even very moderate changes 
m the urine fram variations of the renal partial processes, 
supposed to be of a high order of magnitude. This applies even 
to the most modern papers. 


TJiese failures of current renal research have been of much eon 
sequence. No success, but „„,y contusion and ml™ uL “ ,„T: 

tvWcric'avl tic 

(the tubuies) out ot ceoued, 
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portant absolute AUiriations of the partial processes but take no 
account of tlic exceedingly significant variations of these processes 
relatively to each other, and which, finally, err also in that respect, 
that thej' pursue the study of gross instead of more or less minute 
variations of the renal partial processes. It is almost impossible 
to think of any kind of scientific analysis that has gone more beside 
the renal points. 

I shall but very briefly mention some other points of this paper. 

The urinary quanlitilies of water and other threshold bodies 
depend not on the absolute amounts of these bodies, that have beer 
filtered or reabsorbed, but depend on the difference between t ( 
filtered and reabsorbed amount; every complete analysis of iherena 
regulation of the excretion of these bodies must neccssaribj a so 
brace the question, how these filtrativc-resorptive differences a 
regulated. A preliminary step in every such analysis is 
to trj'’ to ascertain, wdiether the filtering glomerules oi t e re 
sorbing tubules are charged with the task of regulating these a - 
ferences. It is then of great interest, that already 
examination .of this paper, even if it does not suffice en ir 
prove that the tubules are charged with this task, ye su 

to indicate this rather decidedly. _ 

Another point concerns the different manners, in muc' 
hold bodies and waste-products are excreted by the kidney. 
excretion of these substances follow's in certain aspects so 
lines, that no conception of renal activity can be taken a 
unless it renders these differences explicable. Alt lOUj, 
discussion has ’ been ratlier preliminary in this respec 
yet the simple procedure to compute and tabulate the rena ‘ 
properly, suffices to bring up, and to some degree a so ^ 
cidate, several points of importance as regards the kidney s 
rent behaviour toAvards these substances. 
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Experimental Studies on the Significance 
of the Various Regions of the Stomach to the 
Antipernicious-Anemic Principle Content of the 
Liver (in Swine). 

HI. Effect of Dried Swine Stomach Preparation (Pylorin, MCO) 
on the Disappearance of Antipernicious-anemic Principle in the 
Liver following Resection of the Fundus of the Stomach.’ 

By 
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Pernicious-anmic Patients. 5 patients were employed ns lest 
subjects -3^vomen (aged 59;73 and S3 yeans) and 2 men (aged 44 and 
66 years) — presented clinically typical casc.s of the lesion and had 
received no treatment previously. The treatment xvitli the. experimen- 
tal and control preparations has been the same in all five eases. 
The experimental extract (ivMepsol 2 — 101 p) was given intramuscu- 
larly in a dose of 10 cm^ on 2 successive days; after a pause (as a rule, 
"without anv other form of treatment) of 10 — 1.3 day.s. the patients 
were given the control preparation (Ilepsnl jMCO) in the .same 
dosage, and then they were observed for 12 — 17 day.s. After thi.s, 
if required, the patients were given the supplcmcnlaiy thcr.'ijiy 
usually cniplo}’’cd by the respective departments. 


Results of the Treatment of Pcrnicious-nnemic l^alicnts with Liver 
Extracts from the. Experimental Animal. 

Case 1. 

A. N. Woman, aged 59, Acini, to tlio Med. Dcp. (d llic Ceiilmt Hos)'.. 
Randor-s (Reg. No. 1210/-i3) on 2/8/43. Discharged 18/9/13. 

Since childhood, repeated periods of aiieinin, lreal<'d will) iron tablets, 
but never Avilh liver preparations. Gastric achylia (free acid 0; lol.'il acidity 


! 

iUfa' 






Ul' ' — 

2H9t 

n 1 

nto 



* 

r-y V J 

r-' 







Fig. 1. 


23; later, 0/M). Tongue .smooth. Paresthesias nreseni u. it- 
ErylLrocyloa 3.55 Color ilXv Too ™ 

(lymphocytc.s 41 %). Reticulocytes Ono' ' \ 

..or . J,.™o.er rry.„rooy.o^ o„o„, ^^oS o,,::::::" 

Slight anisocytosis. ‘ 10 "iphocyte.s .37 

Treatmcnl; l) 'Pahl ferrnsi 
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19/8 and 20/8; 3) Hepsol MCO, 10 cm* intramuscularly daily for 2 days, 
3/9 and 4/9; 4) Hepsol fortior MCO, 5 cm* every week, later every 2-3 
weeks (since 17/9). (Fig. 1), 

Case 2- 

I.C.J.L.jB. Woman, aged 73. Adm. to Dep. Ill of the Kommune Hos- 
pital, Copenhagen (Reg. No. 270/43) on 26/11/42. Discharged 20/2/43. No 
previous treatment. (Gastric achydia.) Subictcric and subfebrile condi- 
tion. Tongue smooth. No paresthesias. Paralysis agitans. Hemoglobin 
41 %. Erj'throcytes 1.7 millions. Color index 1.3. Wiite blood cells 4200 
(lymphocytes 38%). Reticulocytes 1 %. Macrocylosis and aniso-poikilo- 
cytosis. 

Last blood examination, on 9/2/43: Hemoglobin 78 %. Erylhrocyles 
3.4 millions. Color index 1.1. 



Treatment: 1) »Hepsol 2— 101)>, 10 cm* intramuscularly daily for 2 days, 
5/12 and 6/12; 2) Hepsol MCO, 10 cm* intramuscularly daily for 2 days, 
17/12 and 18/12; 3) Hepsol MCO, 10 cm* intramuscularly on 5/1, 12/1 
and 18/1 — 43; 4) Hepsol fortior MCO, 5 cm* intramuscularly on 25/1, 1/2, 
8/2 and 15/2. (Fig. 2). 


Case 3. 

M. M. Woman, aged 83. Adm. to Dep. VII of the Kommune Hospital 
on 4/2/44. Discharged 5/4/44. (-y- Reg. No.). 

No previous treatment. Stomach function not examined. Subictenc 
and subfebrile condition. Tongue smooth. Paresthesias present. Cystitis 
(colon bacilli). Myocardial degeneration. Hemoglobin 48 %. Erythro- 
cytes 1.6 millions. Color index 1.5. White blood cells 7600 (lymphocytes 
21 %): Rericulocydes 0.4 %. Macrocytosis. 

Sternal puncture, on 11/2/44: Pernicious anemia (43 normoblasts and 
27 megaloblasts per 80 granulocytes). 

Treatment: 1) sHepsol 2 — 10Ii>, 10 cm*intramuscuIarNdailyfor 2 days, 
10/2 and 11/2; 2) Hepsol MCO, 10 cm® intramuscularly daily' for 2 days. 
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25/2 and 2G/2; 3) Hepsol forlior JICO, 5 cm® intramuscularly (+ tabl. ferr. 
tai't. 1x3 daily) on 11/3, 16 3 and 23/3, besides (from 20/3) Exopylorin 
MCO, 2 tubes daily. (Fig. 3). 




Case 5. 

Rander; Dep. of ,be 

No previous trcalnienl, Aclnih^ r ^ 

^^onjiia (free acid, o (o(.,i • 

' 'ofal aciclily .j, laic,. 
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0/5); subicteric, grcy))roAvii pignientalion of the lighlexposed parts o( 
tho skin nncl in voire. Tuberculosis lymfoglandularum. Hernia ingvina- 
lis duplex. Hypertonia. Hemoglobin 45 %. Erythrocytes 1.73 Mill. Color 
index 1.3. White blood cells 1320 (lymphocytes 39 %). Reticulocytes 
1.0 %. Very’ marked aniso- and poikilocytosis, some megalocytes and a 
few erythroblastes. Plasma color 10. Sedimentation test; 35 mm/l hr. 

Trcalmcnt: 1) »Hepsol 2-101», 10 cm“ intramuscularly daily for 2 days, 
17/5 and 18/5; 2) Hepsol 5ICO, 10 cm’ intramuscularly daily for 2 days, 
30/5 and 31/5. 



Fig. 5. 


Recapitulalion. Liver extract (»Hepsol 2 — 101», 10 cm® daily 
for 2 days) from a swine, submitted to total resection of the fundus 
with an observation period of 384 days, and treated for the last 132 
days with a dried swine stomach preparation (Pydorin MCO) has 
onty a slight effect or none at all on the blood picture in 5 per- 
nicious-anemic patients. 

In one case (No. 1) where the morbid condition was not so 
pronounced, the effect of this liver extract could not xvith certainty 
be said to be inferior to that of the control preparations, which like- 
wise had a rather poor effect. But in a pronounced case of the 
disease (No. 2) the effect of this extract was considerably less than 
that of the control preparation, and in the remaining three, likewise 
pronounced, cases (Nos. 3, 4 and 5) this extract had no effect what- 
ever, whereas the control preparation had a strong and typical effect. 

Considerations concerning the Action of Pylorin as suggested by ihe 
Present Experimental Results. 

The experiment here reported has established that treatment 
with Pylorin is able but in a slight degree to compensate the loss of 
antipernicious-aneniic principle in the liver, which is the constant 



. ,lt .t toW Tccclion ot the fundus. WUclhcr this loss is lo he 
Sc on"^^ eo,up.ete nholiflon of the torn,a„ou o 
S priucinle or merely o marked reduction in .Ls formal.on, the 
slpfy of Lrinsic factor has thus been unable to alter Ins rou- 
Tion esscntiallv. NVUilc the intrinsie factor ,n the lreal.no,. I ot 
pernicious anemia brings about the tor.nation ot the anl,|,evm- 
cious-ancmic principle and the reappearance ot tins principle .n 
the liver, ll.e capacity ot ti.is factor tor the excriion ot .a cor- 
responding effect in seine is thus reduced when ll.e tnmius of ll.e 
stomach has been eliminated. 


From this it seems evident that tlicrc mnst be 






of mutual dependence between the function of (he fundus region juid 
the intrinsic factor region. As to this mutual dependence two 
h}’pothcses will have to be lahc.u into consideration. 

One possibility is that the intrinsic factor acls on the fundus: 
in particular, this action might conceivably be of hormonal clinrac- 
ter (stimulating secretion and/or al).sorplion). 

The other possibility is that the fundus ]iosse.ssc.s certain pro- 
perties, the presence of which is required for the functional mani- 
festation of the intrinsic factor: cither hormonal influence upon 
the amount of the factor in the. spyloric gland organt. (stimula- 
tion of the secretion) or liberation or <ligcslion of a particular food 
element (extrinsic factor) necessary for the formation of the active 
principle in the intestinal canal. 

That the intrinsic factor .should be subject to regulation from 
the fundus is gainsaid by U o facts: I) administration of dried .swine 


stomach from the fundus lias previously shown to have no effect 
on the perniciou.s-anemic patients (Mculcngrnchl): 2) removal of 
the fundus has apparently no influence on tlie intrinsic, factor, 
although complete loss of the active principle in the liver is ascer- 
tained, Tlie latter condition is evident not onlv from a previous 
therapeutic experiment (1941), hut also from the followin'* new 
experiment of the same kind. 


A man, aged 53, suffering from lypicnl pernicioiKs anemia for which 
he had received no treatment previouslv was admin nU n ’ rt , 
Kommune Hospital (Reg. No 499/19,121 ’iw 'i . 

With a daily doL oi 20 g ot a drS „,1 " ? "T ' ' '"O', 

small inlosline (.Pyloto-ialoslioin., MW hZ + 

™.mai IS. ,20, ,vhici, th« tadas m.d c,a,diia 
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as mentioned in our preceding paper. This preparation produced the anti- 
pernicious-anemic effect presented graphically in Fig. 6. 

In favour of the assumption that certain food elements have to 
be treated preliminarily by a fundus secretion it will be appropriate 
to cite the experiment originally reported by Castle (therapeutic 
effect in pernicious . anemic patients from ingestion of meat pre- 
digested by normal human stomach juice) — only that, in this 
connection, particular stress is to be laid on the fundus secretion 
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contained in the stomach juice. On the other hand, the necessity 
of a preliminary transformation of extrinsic factor in the fundus 
is gainsaid by the fact that ingestion of Pylorin in itself has a 
pronounced favorable effect in the achylic pernicious anemic 
patients, and also by the fact that parenteral administration of 
nicotinic acid together with cardiazone alone is sufficient for the 
formation of the active liver principle. 

From the above considerations, then, at present we find it most 
likely that the intrinsic factor acts on the fundus. If this view 
through supplementary experiments proves to be correct, the 
Pylorin experiment here performed will further confirm our con: 
ception of the fundus as being of primarily decisive importance to 
the formation of the active liver principle. In this way, we have to 
admit, the role assigned to the intrinsic factor will be minor and 
quite different from the one now generally allotted to it. 
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expehimeiNtaj. studies on tiu. 


SIGXIFtCANCn OF THE VAIUOtJS ETC. 


Summary. 

Liver extract (»Hepsol 2 — IOIp) is prepared from a swine s\ib- 
mitted to total resecUon of tlic fundus, with an ob.scrx\ation jjeriod 
of 123/4 months, and treated during the lasld y. montb.s xvith dried 
sv.nne stomach preparation, Pylorin MCO (about 20 g. daily). 

The therapeutic effect of this cxlract was tried out on f) per- . 
nicious anemic patients who then for control were treated with 
ordinary, standardized, liver extract (Mcpsol MCO). 

The experimental preparation produced only a slight blood 
reaction or none at all, whereas the control preparation gave a slight, 
moderate or strong reaction. 

Thus treatment with Pylorin was not able to comjicnsate the 
loss of antipernicious-anemic principle from the liver in pigs, which 
— according to our previous investigations — is a constant result 
of total resection of the fundus. In other words, the intrinsic factor 
is not able to bring about the formation of the antipernicious 
anemic principle when the fundus is eliminated. Tlicse findings 
appear to demonstrate the relation of nnilual dependence between 
the function of the intrinsic factor region and the fundus region. 
The character of this functional relationship is discussed. 

The Pylorin experiment here reported implies the possibility of 
additional confirmation of our view of the pninarilv decisive im- 
portance of the fundus to the formation of the active liver iirinciplo. 
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Uber die Wirkung des Bariums auf das Herz auf 
Grund zweier Vergiffungsfalle. 

Von 

MARTTI HIRVONEN, Hameenlinna. 

(I3ei dcr Rcdaktion am 5. Jiinl 1944 eingegangen). 


Das Barium in losliclier Form ist bekanntlich ein starkes Gift. 
Die kennzeichnenden SjTOptome der Bariumvergiftungen sind 
nach den pliarmalcologisclien Lehrbiichern Ubelkeitj grosses 
Schwachegefiilil und Symptome seitens des Darmkanals^ vie Er- 
brechen und Diarrhoe, sowie ausserdem Storungen der Herztatig- 
keit. 

Da die Bariumsalze in losliclier Form sogar in Ideinen Gaben 
nicht als Medikamente gebraucht werden und die Verwendung 
des losliclien Bariums auch sonst relativ beschranict ist, sind die 
Bariumvergiftungen reelit selten. Losliches Bariumkarbonat ist 
jedoch ziemlicb oft zur Verwendung gekommen und 'wird nach 
wie vor als Rattengift benutzt. Obgleich das Bariumkarbonat 
daher verhaltnismassig leiclit fur die Ausrottung der Ratten zu 
haben ist, sind die Bariumvergiftungen doch sehr selten geblieben 
und sind eigentlich nur in einigen exzeptionellen Unglucksfallen 
vorgekommen, denn auch die Selbstmorder haben im allgemeinen 
kein Barium angewandt. 

Unter diesen Umstanden ist es leicht verstandlich, dass die 
durch das Barium hervorgerufenen Vergiftungssymptome vor- 
zugsweise auf Grund von Tierversuchen und nicht von klinischen 
Beobachtungen festgestellt sind. Dabei ist nachgewiesen worden, 
dass das Barium eine besondere Affinitat zum Herzen hat. Auf 
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dieser Sellciilieil der Bariumvergiflungcn heriihl cs siclicr aurli. 
dass z. B. Hoclirein nur das Arsciiik, Wisimil, Quccksilbev und Blci 
nennt, aber das Barium uncnvidml liissl, wcnn or von den loxischen 
Wirkungen der SchAvcrmclalle auf den Hcr/.imiskol sprichl. Die, 
toxisdien \\irkungen dcs Bariums mif den Mcrzmuske.l Irclcn am 
deutlichsten als elcktrokardiographisciic Vcriindcnmgen horvor 
Die Veranderungen sind beiTicrvcrsucI.cn, wic man konslaliorl bal' 
in verscbiedencn Fallen recbt verscbiedcn. 

V. Were hat cxpcriraanlcll <lic Wirkang ,las Harunns ,i„f ,1.,, 
Herz untcraucht, mdem cr cs mimitlclbar ,aijt die OI,crti-id,c dcs 
teens awhen licss. DaUci land „■ in, nichtc„ha.dl„«ra , , 

:tL ."r, rrn r- 

nina der OT 7nif i ! I ncgaiiAcs J und cine ^ crliingc- 

Bussa hinaledor hah™ Tc 

phasischc Dctormalion dcs Kaimner-Eko 7^2 

AWcitang cine Ahtiachnng v„„ R „„d Sgldca " "• 
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Nur ParisceiiLi lial klinische clcktrokardiographisclic Unter- 
siiclningen auf Gniju] euier Barinnivcrgi flung veroffenlliclit. Er 
fand ill dicsem Fall cine slarkc Scnkung der Strccke ST undExlra- 
systolen, bci dciicn die QRS-Zeit fiber 0.25 Sek. bclriig. 

Bei den an cincr Bariunivergiftung Gestorbenen ist am meisten 
Barium im Blul, dem Herzen, den Lungen und besouders in chro- 
nischen Fallen im Knochcnsyslem angelroffen worden. 

Wie wir allc wissen, wird Barium in Form des unloslichen 
Bariumsnlfals allgemein als Kontrastmillel bci RontgenunteT 
suebungen des Magens und Darinkanals gebraucht. Da dasunlos- 
liche Bariumsulfat durcliaus ungefabriich ist, sind wenigstens bei 
uns in Finnland frfihcr nic Bariumvergiftungen im Zusammenhang 
mil Ronlgenuntersiicbungen feslgeslcllt worden. Vor kurzem hatte 
icli jedoch zwei bci solcben Untersuebungen angetroffene Falle 
von Bariumvergiftung zu bebandeln, die so enlstanden Avaren, dass 
das Bariumpulver, aus dem das den Patienten gegebene Kontrast- 
mittel angefertigt war, aus einer unbekannten Ursache als Ver- 
un'reinigung eine sebr betracbtlicbe ]\Ienge loslicbe Bariumsalze, 
bauptsacblicli Bariumkarbonat, entbielt, obgleicli es ein von einer 




Fig. 3. 


bekannten auslaiidischcn I'uhrik hcrgcslelUcs un<l garonticrlcs 
Barium sulfuricnm purissiimim pro ronlgciwPraparal. war. AUein 
Ansdiein nach war die V runreinigung auf die cine odor aiulcrc NYeise 
hinlerher in den Ivonlrastmiltelbeulcl gekommen, dcim das als 
Verunreinigung nacligewicsene Bariumkarbonat war dem Konlrast- 
miltclpulver selir unglciclnnassig bcigeinischl. 

Wegen der grossen Seltenheit dcr Fiille babe icb cs angebraclit 
gefunden, diese beiden von mir beliandellen Fiille, dcren hanpl- 
sachhebe Symplome Herzsymptome waren, mitzxileilcn. 

Die beidcn Patienten waren jungc Miinucr, die dyspepUschc 
Besciwerden batten, und cs war beseblossen wordon; Li ihnea 

1 Ausscblicsmng der Mdgliclikcit von Ulkns 

eine Rontgenuntersucliung des iMagcns ausznfuJiren. Die Rdntocn- 
imtersucliung land zwiseben 9 und 10 Ubr niomens sinif i ^ 
die Patienten seit dem vorbergeliendcn Abend wo 
sen noch getrunken und aucb keincilledikninentcz' ''- f 
hatten. Von den Bauchbescliwerdcn nbZ ^ ^ 

6«u„ae „„a 3 ic„ Mdo 
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suchung gingen. Von der Ronlgcnableilung auf die Krankenabtei- 
lung zuriickgekelirt, begannen beide iiber Ul^elkeit und .Scliwache 
zu klagen.. Um 12 Uiir erbrachen sicii beide reiclilicli und batten 
beide Diarrhoe. Um 14 Ulir Iiatte sicli iiir Zustand dermassen ver- 
schlechtert^ dass der Verfasser auf die Abteiiung alarmiert -svurde. 

Da konstatierte ich sofort, dass eine schwere akute Vergiftung 
vorlag, und da die Patienten an dem Tage noch niclits anderes 
als Bariumbi'ei genossen iiatten, riclitete sich der Verdaclit sogleicli 
auf eine Bariumvergiftung. Der Verdaclit wurde in hohem iMasse 
dadurch verstarkt, dass die Herztatigkeit beider Patienten erlieblicb 
gestort war. Beide batten einen weichen und der eine iiberdies eineii 
imregelmassigen, der eine einen gewohnlicb grossen^ der andere 
eiiien kleinen Puls. Der Schall und die Starke der Herztone waren 
normal. Bei dem einen war jeder zweite Schlag ein uberzahbger. 
Die ' an beiden ausgefuhrten elektrokardiographisclien Untersuchun- 
gen-gebe‘icb weiter unten gleiclizeitig wieder. ■ 
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AIs Therapie Avuvcleu das Gegengift cles Bariums, Alagucsium- 
sulfat, das jedoch beide ausbraclien, sowie Darmspulungen mil 
IvoblenbaUigem Spubvasser aiigewandt. Ausserdem liekanien beide 
Herzmediliamente. Mit dieser Therapie crholte sich das eine Opfer 
der Vergiftung aucli liis zum Abend von den scldimmsten Ver- 
giftungssymptomen imd erreichte eine so gute Verfassung, dass 
es am Abend sogar Speise zu sicli nehmcn konntc. Am Abend 

IfZ . 'Z' Extrasystolen melir anf. Die Genesung 

chnlt dann allmahbcb so weit fort, dass das Befinden dcs Patienten 
6 Tage nacb der Vergiftung recht gut imd in der HerzLatiekeit 

“mt *“”SrapWsc,. nioMs Patl.olcgiscte 1st- 

TOrde allmSMich immer oberfliicHicher imd’'’’! 

Zyanose aufzutreten. Sein Puk war a ^ bei ihm 

;™rde i„, Uuf des 
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versuclite icli dem Patienten zuerst ktinstliche Atmung zu geben, 
aber diese schien iliii nur anziistrengen, und man sail keinen 
Nutzen davon. Deswegen ging icb dazu uber, Sauerstoff durcli eine 
Nasenkanule zu geben, aber aiich das half nichts, sondern uni 23.2o 
trat unter deutliclien Erstickiingssj'mptomen der Exitus letalisein. 

Bei der am folgenden Tage ausgefiilirten Obduktion stellte icli 
fest, dass die Lippen und die anderen siclitbaren Sclileimhaute 
bleicli, die Pupillen rund und maximal eni'^eitert ivaren. Blutgefasse 
der Pia mater ziemlicli reichlich mit dunkelrotem Blut gefullt. 
Schnittflache des Gehirns melir als gewohnlich blutpiinldiert. 
Schleimbaut der Luftrohre dunkelrot. Perikard in grosserem Umfai'g 
als gewohnlich sichtbar. Auf der Oberflache beider Lungen reciit 
zalilreich stecknadelkopfgrosse dunkelblaue Flecke. In der Magen- 
schleimhaut deutliche Blutergusse. Schleimbaut des Dinindarnis 
dunkel blaurot, ebenso Schleimbaut des Dickdarms. Struktur der 
Leber etwas uiideutlicher als gewohnlich. Sonst war bei der Obduk- 
tion niclits von der Norm Abweichendes zu bemerken. 
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Bd der cl.c.msd,en U^tcmchung Avurden m 
Mengc Bariumioncn im Bli.t und IdsHcl.c Banransalae .... Dan - 

inlialt gefunden, • , , 

Bei den elektrokardiograpliischcn Unlcrsnchungcn kont\ 

eine slarke Gifiwkung des Bariums auf dasHcrz fcslgeslcUlNvcr- 
den. In dcm Fall, der von der YergifUing gcnas (Fall 1), warden 
elektrokardiogi-aphischc Unlcrsuclumgcn so langc ausgefuhrl, bis 
tvlle patliologisclien Zeiclien versclnvanden, was 6 Tngc naclv der 
Vergiftung gescbah. Yon dcm Ictal ausgcgangencn Ycrgiflmig.sfall 
(Fall 2) konulen vor dcm Todc 2 lilcklrokardiograminc gcnoinmcn 
^Yerden. Bei den eleklrokardiographisclicn Untorsuchnngen warden 
folgende Beohaclilungcn gcinacht. 

Fall 1. EKG Fr. 1. 3 Sluiidt'ii nach dor Yergiftung. AMtildung 1. 
Extrasystolisclie iUlorrliylhniio des Bigeminiolypiis. Pnlsfreqiienz Sfi/Min. 
Bei don NormaJsclilagen PQ-Zeit 0.15 Sek. mid QRS-Zeil O.OS Sck. Tj .selir 
niedrig, fas( isoelekfriscli, Tn niedrig imd I'm fas! isoeleklriscli. Rolalivo 
QT-Zeit njich Lepcschkin 114 %. Die Jixtr.asyslolcn sind venlrikuli'ir und 
komincn regeluUissig nacli der T- Welle. Sic siiid in der 1. und 11. AMeilung 
unlereinander von glcickcr Form, in dor III. AWeilung trolen kleine Unler- 
schiedc in der Form der vcrscliiedencn Exlra.syslolen auf. 

EKG Fr. 2. 10 Slunden nach der Vergiflung. Abbiidung 2. Langsamer 
Sinusrhylhmus oder FodalrhyUimus. Pulsfrcqnenz 5r>/i\rni., Pj feliU, Pn 
und Pjji negatiY. QRSj bei cinigen Schlagon von gowobididier Griisse, 
moist gaiiz klein. Die griisscren von diesen durflen Exirasy.slolen sein 
konnen. PQ-Zeit 0.15 Sek. QRS-Zeil 0.06 Sck. Tj schwacb posiliv, 'I'u 
und Tni negativ, DeuUichc U- Welle in alien AbleiUingen. Relative 
QT-Zeit nach Lepcschkin 112 %. 

EKG Nr. 3. 24 Slunden nach der Vergiflung. . Abhildnng. 3. Langsa- 
mer Sinusrliythmus. Pulsfrcquonz 52/Min. Pj, Pjj und P„i posiliv, 
Piiund Pindeullich zweigipflig. PQ-Zeit 0.1.5 Sck. QRS-Zeil 0.06 Sek! 
Ill QRSi erne Knolenhildung. Tj ganz schwach posiliv, 'I'n undeullich 
kill negaliv. In der I. Ahlcilung undcullichc, in dcr II. und 111 Ablei! 
lung doulHche U-Welle. Relative QT-Zoil nach Lepo.schkin 06 ‘ 

*1 G Fr. 4. G Tage nach dor Vergiflung. Abbiidung 4. Sinnsrhvthmus 

r,t fci™. pSh 

U Welle konimf '^'- n dcnUich posiliv. Eine 

peschk^r m ™ bo! 

0.20 Sek. QRS-Zeil 0.10 Sek. T, Tn tmd T ^ u- 
mid STiii ausserordenUich stark imterhalb 

Relative QT-Zeit nach Lepcschkin 147 %. ^ >sooleklrisclien Linie. 
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EKG Nr. 2. 10 Stundcn nach dcr Vergitiung. iVbbildung G. In der 
Abbildung zaliJreiclie elcktrische Slorungen. Sinusrhylbmus. Pulsfrequenz 
95/Min. Pi, Ph imd Pm posiliv. PQ-Zeil 0.20 Sek. QRS-Zeit 0.08 Sek. 
I'll Tji inid Tin positiv. STj, STu und STm deiitlich unterhalb dor 
isocleklrischen Linie. Relative QT-Zeit nacb Lepescbkin 141 %. 


Besprechung der Ergebnisse. 

Nach den verschiedenartigen Symptomeii und dcin verschieden- 
artigen Verlauf der Kranldieit ist es augenscheinlich, dass der 
eine Patient eine bedeutend grossere j\'Ienge losliches Bariumsalz 
bekommen hatte als der andere. Die cheniische Untersucliung 
des Bariumjiiilvers zeigte auch, dass es sich offenbar so verhielt, 
denn von deni als Verunreinigung aufgetretenen losliclien 
Bariumkarbonat fand sich in den einen Schicliten des Pulverbeutels 
reichlich, in den anderen wenig oder kauin etwas. 

Die elektrolcardiographischen Veranderungen des leicliten \er- 
giftungsfalls entsprechen am ehesten dem Bild, das die i\Iyokard- 
schadigungen geben. Die wichtigsten Veranderungen ivaren anfangs 
zahlreiche Extrasystolen, sjiater langsamer Sinusrhythmus oder 
NodalrhythmuSj Abfiachung der T-Welle und Auftreten einer 
U-Welle, Leitungsstdrungen fanden sich nicht. Die QRS-Zeit 
war im Gegenteil zinveilen vielleicht sogar etwas kiirzer als gewohn- 
lich. Die relative QT-Zeit war andauernd normal. Eine Abfiachung 
der T-Welle hatte Zarafjan in den von ihm ausgefiihrten Tier- 
versuchen festgestellt, und in Pariscenti’s Versuch kamen Extra- 
systolen vor Avie in diesem meinem leichten Fall. 

In dem schweren Vergiftungsfall warden dagegen eine leichtc 
Leitungsstorung — sowohl die PQ- als die QRS-Zeit waren wahr- 
scheinlich etwas verlangert — eine starke auf Koronarinsuffi- 
zienz liinweisende Erniedrigung der Strecke ST und eine Verlan- 
gerung der QT-Zeit beobachtet. Das Ergebnis entspricht niithin 
teilweise den von Pearcy und Hoivard experimentell an Kanincheu 
ausgefuhrten Untersuchungen, in denen die QT-Zeit auch verlan- 
gert Avar. Fogelson und Tschernogoroff soAvie Agnoli und Bussa 
hatten bei ihren Tierversuchen konstatiert, dass sich die QT-Zeit 
umgekehrt verkiirzte. Mt dem Fall von Pariscenti AA’ar die starke 
Erniedrigung der Strecke ST gemeinsani. 
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Zusammenfassung. 


In der Arbeit sind z^veicbnraklcrislisdleBariuInvcrgifVungsfi.lIc 
mitgeteilt, von denen dcr cine im Lauf von 6 Tagen vollstam ig 
genas, der andere dagegen 14 SLnndcu nacU der Vcrgiflnng slarl). 
Bei der Obdnktion und der sick daran anscblicsscnden cheinischcn 
Untersuchung konntc init Sicherhcil fcslgcslelU ^vcrdcn, dass cine 


Bariiimvergiftung vorlag. 

• Besondere AufmerksanikciL nitrde der das Ilcrz bclrcffendcn 
Wirkung des Bariums auf Grand cicktrokardiograpbisclicr Unlcr- 
sucliungeii zuge^Yaudt. lis nnirdcn folgende Bcobacldnrigcn 
gemaclit; 

In dem leichlen Vergiflimgsfall tral. anfangs cxirasystolisclic 
Allorrhythmic des Bigcminictypns anf, die sicli schon 10 Slnndcn 
nach der Vergiflung in langsamen Siuusrhylhimis odcr in Nodal- 
rhythraus verwandelt hatte, denn die P-Wcllc \var da in dcr 11. 
und III. Ablcitung negatiVj wahrend die PQ-Zeit andauernd normal 
war. Die QRS-Zeit war bei cinigeu Untersucliungen vielleichl oin 
wenig verkurzt. In QRSt wairden cinmal Knolen konslalicrl. Die 
T-Welle war in alien AbleiLungen selir flach. Die relative Ql'-Zeil 
war andauernd normal. Eine dcutlichc U-\Vcllc Irat in alien Ablci- 
tungen auf. Alle diesc Ycrandcntngcn waren 0 Tagc nach der 
Vergiflung vcrschwunden. 

In dem schweren Vergiftungsfall besland foiiwahrcnd Sinus- 
rhythmus. Die P-Wellc war wahrend der ganzen Zeit in alien Ablei- 
tungen positiv. Die PQ-Zeit war wahnschcinlich etwas verlangerl, 
ebenso die QRS-Zeit im Anfang. Die T-Welle war in alien Ablci- 
tungen positiv. Die Strecke ST war forhviihrend stark ernicdrigl, 
und die relative QT-Zeit war immer dcutlich verliingert. 


ochntttum. 

Agnoli und Bussa: ref. luicli Lepeschkin. — Fogolson und Tcr'linm ^ 

Dresden und Leipzig. 

und Heard: ret. nach Lepeschkin 

Arch. 1935: 177: 183. - Zaraijan: ref. nach Lcposd.l 
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(From the Medical Clinic III at Helsingfors. Chief, Professor W. Kerprola). 


On Mixed Forms of Pyelonephritis and Diffuse 
Glomerulonephritis. 

By 

M. CH. EHRSTROM, M. D. (Helsingfors). 
(Submitted for publication August 2, 1944). 


After Longcope’s detailed description of 3 ° ^ 

phritic contracted kidney had been 

Mtice was taken of the symptom complexes ^ 

by the clinical picture of a diffuse glomerulonephritis, com6 ^ 

infected urine. This syndrome is not uncommon 

fairly well confined diseases of clinical the Medi- 

therein. The following report is based upon cases 

cal Clinic III at Helsingfors. 

Acute cases. 

The acute pyelonephritis may probably arise m 
ways: from haematogene infection, from infection ar s g 
the urinal bladder, and from lymphogene infection fro 
and urogenital organs. Such releasing and cooperativ efac^ 
cause the kidneys to become susceptible to infection m 
are verj^ important. Whether correctly or not — all such 
that cause retention of urine are mentioned in the firs p » 
example pregnancy, paralysis of the bladder, prost^ic 3P ^ 
trophy, stones, etc. Practical experience shows that dull p > 
great role. Relapses, caused by other diseases ... 

general state of immunity are often noticed. Angina ton 
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„,„y be mcnlioncd ™ong tec. The defloration-wdite. and 

Male allacks during menslraation arc 

Among 300 cases of pyelonephritis in the Medica^^ 
following disease releasing facts may be determine 


Paralysis of the bladder 

Salpingo oophoritis 

Acute infection of respiratory organs 

Chills 

Pregnancy 

Angina tonsillaris 

Unknown 


5 

6 

6 

13 

18 

80 

172 

Total 300 


5 cases suffered from paralysis of the bladder arisen from various 
causes. In 18 cases pregnancy pyelonephritis occurred, and in 6 
cases tlic symptoms liad appeared in connection with salpingo 
oophoritis. In 172 cases, i.e. in more than half the number of the 
cases, the anamnesis did not state any disposing or releasing facts. 
13 patients had stated that the symptoms appeared directly after 
a chill. In ihc case oj SO patients the anamnesis stated that the disease 
was connected with tonsillar angina, and in 6 cases a connection 
with an infection in the respiratory organs. Of these 80 cases 5 had fallen 
ill with pyelonephritis at the same time or a few days after the angina, 
31 had sickened after a latent healthy posianginous period of lfo4 
weeks, and 4 cases had not sickened until 5 to 8 weeks after the angina. 
The remaining 40 cases had suffered several times from angina but 
tlic period that had elapsed between the bouts of angina and the 
pyelonephritis or the attacks of pyelonephritis was not clea’’. 


Hiis report does not claim to be exact. It is, hoxvever, remark- 
able that the anamnesis of nearly one third of the cases includes 
one or more cases of angina or infection in the respiratory organs, 
and that in 12 per cent the relationship between the angina and thi 
pyelonephritis was the same as it generally is between angina am 
diffuse glomerulonephritis, i.e. the pyelonephritis did not become acuti 
until the elapse oj a latent postanginous period of 1 to 4 weeks 

In glomerulonephritis the immune biological adaption take- 
dunng the latent post anginous period. In special oircum' 
St.,nce,s .1 results m a condition ol snper«livcncss, in an allergy 
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The acute glonierulonepliritis represents the allergic reaction that 
is released in the super-sensitive organism by the allergen. It con- 
sists of streptococci, or their producl.s, that have caused the angina. 

The pyelonephritis is not caused, as known, by streptococci but 
in the majority of cases (70—80 per cent) by bacterium coli. 
(In all my cases a bacterium coli culture or not closely deter- 
mined Gram-negative staves had been obtained from the urine.) 
Characteristic of the pyelonephritis is as well the mattery bacterial 
inflammation, but the glomerulonephritis kidneys arc sterile. The 
relationship between the angina and the pyelonephritis must, on this 
account, be different to that of the angina and the glomerulo- 
nephritis. 

Pathology' may' give an information of what the causal nexus 
may be. If an allergen sensitizes the organism it may happen that 
the predisposition to inflammation of the organism is increased 
also in regard to other factors that produce inflammation. Moro 
& Keller have called it parallergy. The connection between angina 
and pyelonephritis is based upon such a parallergy. The immunc- 
bacleriologic adaption created by the infection of streptococci causes 
the organism to become still more susceptible to infection of other 
bacteria. 

Angina thus seems to prepare the kidneys for an infection of 
coli bacteria. It is probable that a period of 1 — 4 weeks are required 
for this purpose, or, as long time as required for causing the sensi- 
bility for a glomerulonephritis to take place. In such circumstances 
it lies close at hand to suppose that after an angina, the patient 
might fall ill simultaneously with a pyelonephritis and a diffuse 
glomerulonephritis. 

Such cases do occur. 3 cases of this kind will be given below. 

Journ. No. 1651/1935. Married woman. 21 years. Tliree weeks ago 
sore throat and temperature for 2 day's. 10 days later very swollen face, 
arms and legs, difficulty in breathing and palpitation of the heart. 
State; Large oedema of face and legs. Complexion pale. Temperature 38.3. 
Difficulty' in breathing when in motion. Heart and lungs stethoscopically 
nothing noteable. Liver not enlarged. Blood prussure 150/110 Hg. 
Urine: Macroscop ically cloudy, brown, proteins 4 pro mille specific gravity' 
1026. Numerous erythrocytes in sediment. Fair amount of leucocytes and 
hyaline-granulated — and cellcasts. Bacterium coli plentifully'. Blood. 
Non-protein nitrogene 38.7 mg per cent. Indikan — . Sed. rate 32 mm. — 
Course: After a 4-day period of a diureses 200 — 400 cm^, the volume of urine 
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ria and a very little sediment remained. Concentration spec. gr. . 

S.E. remained raised. 

Journ. No 2443/1936. Married woman. 32 years. Angina tonsillaris 
repeatedly. 2.10. again angina tonsillaris and 16.10. otitis. A few ^ 

the volume of urine decreased and the patient passed only small quanlitie.-= 
with great tcncsmcs. Tired, headache, pains in loin. Slate 23/10: Tempe- 
rature 37.8. No oedema. Pale. Difficulty in hreathing when m motion. 
Lungs and heart stethoscopically nothing notcahle. Liver not enlarged. 
Blood pressure; 165/110 mm Hg. Urine: Macroscopically cloudy, dark, 
proteins 1 pro mille sp.g. 1021. In sediment moderate amount of erythro- 
cytes, hyaline and granulated casts, numerous leucocytes and haclerium 
coli. Non-protein nitrogen of blood: 37.8 mg per coni. Indikan — . S.R. 32 
mm. Course: In the beginning urine sparingly, after one week an increase. 
Amount of proteins reduced by half williin 10 days and di.sappcarcd 
altogether in tlirce weeks. At the same time there was a fall in the blood 
■ pressure but it did not reach 120/90 mm Hg. until S weeks later. Infec- 
tion of coli resisted all treatment. Wien discharged, after 0 weeks in lios- 
pital, haclerium coli still plentiful, leucocytes sparingly, and a few ca.sis. 
Pyelograms showed normal pelvis but a somewhat retarded excretion of 
dye. Concentration: spec. g. 1026. 


Journ, No 460/1937. Married woman. 30 years. 10 days ago angmo, 
tonsillaris. Now, for some clays, swollen face, lieadacho. State: Oedema of 
face, pale. Temp. 38,5. Heart and lungs stotlioscopically nothing note- 
able. Liver not enlarged. Blood pressure: 150/100 mm Hg. Urine: Sparingly, 
dark, cloudy, proteins 0.5 pro mille spec. g. 1030, In sediment erythro- 
cytes plentifully, leucocytes and bacterium coli, granulated and liyalino 
casts sparingly. Non-protein nitrogen of blood: Not examined. S.R. 20 mm. 
Course: Proteinuria disappeared in 10 days and the blood pressure fell' 
to 90/70 mm Hg. At the same time the volume of urine increased to 2,000 
cm and the oedema disappeared. After injections of hexacamphinc’the 
urine became sterile, Free from symptoms in 5 weeks. 


These three patients thus showed symptoms of diffuse glomcmio- 
nephntis as well as of pyelonephritis after having suffered from 
mgina though the combination of symptoms differ 'somewhat. They 
had oedema hypertension, proteinuria and mcpliritio) sediment 
with urine infected with bacterium coli, pains in the back urinal 
tenesmes and temperature. One of them became quite free from 

We free tom protei.. but rtill, coutata baotZ. 
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some sediment. In all of these cases the elevated blood pressure 
fell to normal values. 

Besides these three cases there are 7 cases in which the patienls, 
after having suffered from angina, were taken ill 1 to 4 weeks later 
with acute febrile pijelonephriiis but some solitary symptoms suggesting 
glomerulonephritis appeared as well. 5 of them suffered from oedema 
of the face and 2 of these patients had also nephritic sediments 
with erythrocytes in abundance and casts and proteinuria up to 2 
pro mille. 2 patients suffered from hypertension, one of them 
180/110, the other one 155/95 mm Hg. The blood pressure fell in 
both cases W'hen the pyelonephritis disappeared. 

We may, of course, discuss, whetjier we have a right to con- 
sider the hypertension and the oedema in these 7 cases as signs 
of glomerulonephritis. In support of such an interpretation we 
may state that Volhard, among others, has pointed out and stressed 
the importance of the fact that elevated blood pressure, passing 
oedema and proteinuries which must be taken as incomplete glome- 
rulonephritis are noticed fairly often after an angina. They are 
often not diagnosed and may, perhaps, on this account, give rise 
to stealthy chronic glomerulonephritis of seemingly obscure etiog}'. 

Chronic cases. 

The chronic bilateral pyelonephritis or pyelonephritic contracted 
kidney has probably very often developed from an acute pyeio- 
nepbritis but in many cases the anamnesis does not give any infor- 
mation that might be interpreted in this direction. The course 
may be, in the beginning • — during several years — very poor m 
symptoms; sometimes there are no urination troubles and the only 
symptoms may be transitory pyuries and coliuries. In other casw 
the disease may be characterized by frequent cystic or pyelitic 
troubles or acute attacks of pyelonephritis. The disease is gradually 
transformed into a state of renal insufficiency and a slowly pro- 
gressing uremia develops. The clinical picture of this disease does 
not differ from uremia in chronic diffuse, glomerulonephritis. The 
specific gravity of the urine is fixed at a low value, the non-protein 
nitrogen of the blood increases, the patient becomes anemic, loses 
weight, vomits and dies in coma. In some cases, but not in all, a 
hypertension develops that may have very high values and that has the 
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character of a malignant hypertension srith paleness, al>a"g“ 
hHlgrounds and cerebral symptoms. In these cases myocaHim 
ctanS and cardiac insnfficienoy may be noticed as rvell, and death 

mav be caused by ii}ipertcnsion. 

m urine contains small quantities of proteins (from traces up 
to some pro mille), generally a fair amount of leucocytes, an 
erytliroc^d:es and casts sparingly. Tlic urine is often niacroscopically 
clouded wth bacterium coli but somclimes the bacteria can only be 


traced by culture. 

In more advanced cases the pyelography discloses deforni- 
ations, flattenings and reduetious of il\e pelvis or hydroncplirosis. 
The ureters may be expanded in their entire length or irregularly. 

An inflammatory reaction in tlie interstitial tissue, periglonie- 
rular fibrosis, and within the tuhuli, casts surrounded by alTopliic 
epitel are seen pathologic-anatomically (Longcopc, ^Yciss & Parker). 
The process leads to a gradual destruction and replacement of the 
ludney tissue by inflammatory tissue and contraction of the scars. 
Vasculary changes are noticed especially in cases of long duration 
wliich, according to Weiss & Parker are often represented by a 
special type of productive endarteritis and necroticing artcriolilis. 
The luminas of the vessels may be highly narrowed. 

As an example of cases with a fair lack of symptoms in the 
course, the following may be given: 


Journ, No 2210/1937. Unmarried woman. 59 years. lias hcoii oheaUliy 
allher lifei) until in June 1935 when she developed a temperature, felt urinal 
tenesmes and vomited. An acute febrile pyelonephritis was diagnosed at 
the hospital. Heart and lungs notliing notoable. The urine contained traces 


of protein, bacterium coli, leucocytes and erythrocytes plentifully, no 
casts. Blood pressure 110/70 mm Hg. S.R. IM mm. Concentration power 
of kidneys good. The urine did not become sterile. — The patient then 
fett well and was at work until the beginning of July 1937 when she began 
to be troubled by headaches, vertigo, tiredness, loss of appetite, and at 
times vomiting. Lost weight heavily. No urinating troubles. Admitted into 
hospital 30/7 1937 with fully developed uremia. Somnolent, non-protein 
nitrogen of blood: 154 mg per cent, indikan volume of urine 200—800 
cm /day with a specific gravity fixed at 1008. The blood pressure had 
men to 180/120 mm Hg. Tho «rino cooloined about 1 pro LiL oroS 
and bacterium coh leucocytes and orylhrocytos plcnlitully Th^ hcirt 
ohotyod myocardial changes but was not insumcicnl. No eyegrourd e nn 
ges. Anemm ol 68 per cent Sabli and 3,3!> million orylhrLlrf R i i 
nun. Died m uremic coma 10 days later. ^ ^ 
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The clinical picture may in many cases resemble the clinical 
picture of chronic diffuse glomerulonephritis. The only dijjercmt 
may be the presence of bacterium coli in the urine. 

From many quarters — among others Sholl & Harrison — n 
demand has now been put up that cases of diffuse glomeriilonepMlis 
shall not be accepted as such, before the possibility of a bilateral chronic 
pyelonephritis has been excluded by repeated negative culture of urine. 

This demand is, however, carried too far, as there are, in realiltj, 
mixed forms of chronic diffuse glomerulonephritis and chronic bila- 
teral pyelonephritis. Longcope, for instance, discovered in three cnscs 
of contracted kidney a microscopic picture of a chronic diffuse glome- 
rulonephritis besides the pathologic-anatomical changes that are 
characteristic of this disease. It is obvious that such cases cause in- 
surmountable diagnostical difficulties. 

Some examples from the Medical Clinic III may be cited: 


Journ. No 1046/1938. Unmarried woman. 43 years. Never had any 
urination troubles. No anamnestic information suggesting pyelonophrUis. 
For three years she has suffered from headache and for one year of back- 
ache. Admitted into hospital for these troubles. Stale: General condition 
good, rather pale and thin. Lungs, nothing noteablo. Lett side of heart 
enlarged, no symptoms of heart failure. Blood pressure: 195/125 mm lip. 
Urine: Cloudy, pale. Proteinuria 10 pro mille, numerous leucocytes 'm 
sediment, erythrocytes moderately, a few casts, and bacterium coli in 
abundance. Concentration and dilution tests reveal a hyposlcnuria bebveen 
1003 and 1013. Non-protein nitrogen of blood: 43 mg per cent, indihan -r- 
S. R. 26 mm Hgb 70 per cent. Sahli, erythrocytes 3.28 millions. The pyelo- 
gram shows normally^ shaped pelvis and ureters but a retarded and redu- 
ced excretion. From bofli kidneys urine containing bacterium coli. Course: 
Treated with hexaminc and almond-acid. Non-proloin nitrogen of Wood 
not reduced and functions of kidneys remained unchanged. The nnue 
did not become stoj-iJo, sediment unchanged, proteinuria 2 — 3 pro mille. 


Journ. No 500/1935. Male. 43 years. In 1918, after the ^Spanish in- 
fluenzas both logs were paralysed and the patient could neither pass urine 
nor move his bowels. One year in hospital (Med. Clin. I.) during which 
time the paralysis was cured and he was quite well. In 1931 attended for 
inflammalion of the bladder for 3 months. Then again quite recovcTW 
but inclined to urinate more often than usual. In February 1935 he began 
to be troubled by shortness of breath, severe cough, was very tired and 
came to the hospital as he noticed that his face, arms and legs were sivel- 
ling. State: Face deformed from oedema, moderate oedema in legs and 
arms. Complexion pale. No auscultatory changes, irritated by cougii- 
Heart not enlarged. Liver not swollen. Blood pressure: 170/1 00 mrn llp- 
Urine: Pale, cloudy, proteinuria 2 — 3 pro mille, numerous leucocytes m 
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Of bacteria. CoDcenlralion and dilution show a hyporlension beiwe^n 
1004 and 1014. Non-proiein nitrogen of blood: ‘‘6.8 mg per cen ii ^ 

Hgb 80 per cent. Salili, erythrocytes 3.54 millions. S.R. 8 mm. Eje 
grounds nothing noteable. Cour.,e: Diet and (roalmenl 
disinfectants. The oedema disappeared. The blood pressure fell to 140/90 
Non-protein nitrogen of blood and power of concentration in the hidners 
unchanged. Proteinuria remained between 2-3 pro mille, the sedimenta- 
tion rate decreased but the bacteria did not ’disappear. Subjectively 
recovered. 


The first case refers to a woman who lacks signs of pyelonephri- 
tis in her anamnesis and who shows hypertension, proteinuria in a 
high degree, and renal insufficiency. She has a coli-uria, but no 
change in the pelyis of the kidneys are indicated roenlgenologically. 
There may he a question of pyelonephritic contracted kidney* or a 
mixed form of glomerulonephritis and pyelonephritis. Tlic second 
case refers to a man who had had a (ascending?) pyelonephritis. 
He fell ill later ridth oedema, hypertension, proteinuria, nephritic 
sedimentation and infected urine and renal insufficiency. In the 
clinical picture the oedema indicates principally a glomcrulonephri- 
tic component. 

How do these chronic mixed forms arise? 

There is a possibility that they originate in (he acute mired 
forms. As the chronic pyelonepliritis may develop out of unhealed 
acute pyelonephritis or from relapses of pyelonephritis, and the 
chronic glomerulonephritis from acute glomerulonephritis, llie 
chronic mixed forms must also be able to develop from acute forms. 
Probably the slight abortive cases, poor of symptoms, may play a 
role of no little importance. Because they arc not diagnosed, or at 
least not correctly interpreted, they do not receive the treatment 
that might prevent a transition into a chronic state. Clinical and 
pathological-anatomical studies should give an answer to these 
questions. 


It .s also possible that the two diseases have not arisen simul- 
aneously. The glomerulonephritis may have been the priinarv 
disease Perhaps the glomerulonephritis kidneys are more suscept- 
ible to haematogene infections of bacteria than healthy Iddncvs 
are. As an example of cases, in which such a development seems to 

b! '”v“ ■ 
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Journ. No 2019/1937. Unmarried woman. 30 j'cars. In 1932 treated ir 
the Med. Clin. I for acute diffuse glomcruloneplirilis. Since then urinatioi 
troubles in the form of burnings and tenesmes. Admitted into thi 
Med. Clin. Ill in 1937 with an acute febrile pyelonephritis lastini 
three weeks. The urine became free from proteins but not from bacteri 
(Bacterium coli). 

Journ. No 1082/1939. Male. 32 years. Treated in the Med. Clin. 1, 
in 1937, for acute diffuse glomerulonephritis. In 1934 blood pressure 130/80, 
in urine traces of proteins but no bacteria. In 1939 blood pressure 125/90 
in urine, proteins 1 pro mille, numerous leucocjTes, scarcity of erythrocy- 
tes, some casts, and enterococci plentifully. The urine did not become 
free from proteins nor from bacteria. 

Journ. No 1471/1934. Married woman. 38 years. In 1928 nephritis 
with high blood pressure. In 1932 blood pressure normal. In 1934 admitted 
with acute febrile pyelonephritis. In urine 1 pro mille protein, pyuria and 
bacterium coli plentifully. The proteinuria reduced to traces. The urine 
did not become sterile. Blood pressure 130/95. 

These examples might be added to. Among 30 cases that showed 
symptoms of pyelonephritis as well as of diffuseg lomerulonepliritis 
8 cases may be interpreted in this forementioned way. 

If there is a reason to believe that the pyelonephritis has been 
the primary and glomerulonephritis the secondary, two more or 
less theoretical foundations for an explanation may be considered. 

It is possible that an infection of bacterium coli might cause 
the kidneys to be more susceptible to a streptococc-glomerulo- 
nephritis. On the other hand we may imagine that the coli bacteria 
might sensitize the kidney tissues, A continued infection might lead 
to an allergic reaction in which the coli bacteria themselves would 
act as an antigen. Practical evidence of this theory is lacking. 

The second possibility lies in the fact that the changes in the 
bloodvessels — sclerosis of the bloodvessels — in advanced cases 
of pyelonephritis with hypertension might, in some way, produce 
glomerulonephritis. There is no evident proof for this thought 
either, but there is a point in one of the cases described by Stewart 
that we may attach importance to. In a hypertonic with obliterat- 
ing sclerosis in the arteries of the kidneys he found histologic chan- 
ges resembling the glomerulonephritis which he supposes were the 
result of the sclerosis. 
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Diagnosis, therapy and prognosis. 

The value of the acute mixed forms of pyelonephritic and dif- 
fuse glomerulonephritis lies therein that if one of the componente 
is ignored it may have a detrimental influence on the fate of the 
patient. If a mixed form is considered to be a pure pyelonephritis 
the glomerulonephritis may develop in freedom and become clmonic. 
If the pyelonepliritis is ignored it may have a disturbing influence 
on the healing and further course of the glomerulonephritis, it 
seems, however, justifiable to attach importance to the presence 
of hypertension, oedema, abundant proteins and casts in acute pyelo- 


nephritis. 

In chronic cases it may be impossible to state the differential 
diagnosis between a pure pyelonephritic contracted kidney and a 
mixed form when the clinical picture of a diffuse glomerulonephritis 
appears simultaneously with an infected urine. In practice it is not 
necessarj'- to separate the tv'o; it is important to state the differen- 
tial diagnosis between pure glomerulonephritis on the one hand and 
the bilateral chronic pyelonephritis (pyelonephritic contracted 
kidney), and mixed forms on the other hand by examination of 
catheter urine in all cases of chronic glomerulonepliritis. 

Both components of the disease must be treated. The glomerulo- 
nephritis — whether acute or chronic — must be treated in the 
customaiy’- way. Against urinal infection every land of urinal disin- 
fectant may be used. In acute cases there is reason for waiting until 
the glomerulonephritis has improved somewhat and the diuresis and 
functions of the kidneys have improved. Sulphonamide should be 
the most effective in the ..case of bacterium coli and sulphathiazol 
in staphylococci. I have not personally noticed any complications 
w’hen th^e remedies have been used despite heavy proteinuria and 
richness in sediment. Slight experience must exhort to caution in 
dosing. Ahnond-acid has been administered in some cases and no 
complications have arisen. 


In chronic cases renal insufficiency does not seem to be an a 
solute counter indicator against urinal disinfectants. Wlien plact 
before the probability that the patient may soon die of uremia t] 
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Finally, there is reason to remember, both in the case of diagno- 
sis and treatment, that there are ratlier numerous cases with in- 
fected urine Avliere the infection occurs in the bladder only. 


Summary. 

Acute mixed forms of pyelonephritis and diffuse glomerulo- 
nephritis may arise as the results of angina tonsillaris (or other 
infections of streptococci). The clinical picture develops 1 to 4 weeks 
after the infection of the tonsils and shows symptoms of both these 
diseases; fever, urination troubles, pains in the back, pyuria and 
bacterium coli in the urine on the one hand, and hypertension, 
oedema, azothemia, oliguria, and nephritic sediment on the other 
hand. 

Chronic mixed forms resemble greatly the chronic bilateral pye- 
lonepliritis (pyelonephritic contracted kidney) and may often not be 
separated clinically from each other. They probably arise partly 
from the acute forms, partly' by a chronic glomerulonephritis adding 
itself to a pyelonephritis or vice versa. 

The importance of the syndrome, diagnosis and treatment is 
being discussed. 
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Studie liber die diagnosfische Bedeutung der 
Aniso-Makrocytose, speziell bei friilier 
pernizidser Anamie. 

Von 

KJELL L, mCller. 

(Bci dor Redaktion am 28. April 194-1 clngcgangcn). 
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. Ananuc. Der Farhi„dc,e brancl t ^7- ‘'™’ to" "or 

"»r Norm aufzuwcisen. Abweichungen vo„ 
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Um eine riclitige Diagnose stellen zu konnen, kann man sich 
daher gezwungen Sehen, entw'eder zu-beobachten, ob die betref- 
fende Anamic sich zu einer typiscb perniziosen ent^dckelt, oderden 
Erfolg einer regelrechten Lebertherapie zu beobachten, durch 
die — ^Venn sie Erfolg bei hj-percbromer Anamie mit histamin- 
refraklarer Acliylie bat — die Diagnose sichergestellt wird. Dage- 
gen wind die Reticulocytenlcrise nach Lebertherapie bei perni- 
zidser Anamie von ungefahr 3 Millioncn unbedeutend iind schwer 
zu beurteilen. 

Eine Bestimmung des Durchmessers der roten Blutkdrperchen 
Avird ganz besonders ' nach den Untersuchungen von Price-Jones 
als diagnostiscb wertvoll angeseben bei der perniziosen Anamie. 
fn der Absicbt, nocli weiterbin zu untersuchen, in vie weit die 
Messung des Durclimessers zur Friihdiagnose verhelfen fcinn, 
wurden folgende Untersuchungen durchgefiihrt. 

Methodik. 

Friihcre Unlersuchungen: 

Die Bestimmung des Durclimessers der roten Blutkdrperchen 
kann nach verschiedenen Methoden geschehen, deren jede ihre 
Anhanger hat. Da ich mich in der folgenden Untersuchung ausser 
fiir den MitteldurchmeSser aucli ftir die Verteilung nach Grdsse 
interessiert habe, hat sich die Diffraktionsmethode oder Halometrie 
nicht geeignet, um so mehr als man — obwohl sie schnell and 
bequem ist — nicht ganz zuverlassige Werte damit erhalt [Bjdrh 
<I1), Jorgensen und Warburg (62), Luckner und Tilger (69), Mo- 
gensen (77)]. 

Messung roter Blutkdrperchen in ihrem Plasma oder Serum 
fallen meistenS zufriedenstellend auS, da man dadurch eVentuelle 
Veranderungen umgeht, die Ausstrich, Trocknen und Farbung 
bedingen. Aber das Anwenden dieser Methode war mir unmdglich, 
u. a. aus dem Grund, dass die von mir untersuchten Blutpraparate 
als Ausstriche arldviert sind. 

Bleibt also Messung vom Trockenpraparat. Die Veranderungj 
der die Blutkdrperchen bei einer solchen Praparation ebenso ^vie 
bei der Farbung unterliegen, sind Von den verschiedenen Unter- 
suchern Verschieden eingeschatzt Worden. Bernstein (9), Giin- 
ther (45), Heilmeyer (52), Ohno und Gisevius (84), Wiechmann und 
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ScMncever (105) linden Ucinen UnterscMcd dcs Mttcldurchmesscrs 
“sen am feuchten Praparat und amgcIarbtcnAnssln h 
Dacegen geben Ponder nnd Jlillar (85) 12% Scliruropfnng be. der 
?"etl.ode an, — ColWa p5) gef..ndcn bat d^s 
Zellen im Plasma dagegen eU'as klciner smd. Gram (41) 
Schulten(94) meinen, dass ausgesprochene Poikilocythosc auf 
Trauma durch Ausstricli beruht. Bei Einbettimg in Canadabalsam, 
Oder -v/enn man Olimmersion anwendet, '\^drd nacb Bernstein (9), 
Gunther (45), Mogensen (77) und Ohno und Gisc^^us (84) der 
teldurchmesser auf Grund der optiscben Vcrliallnissc urn bis zu 


7 % verjdeinert. 

Ein Teil der Untersucher messcn dierotcn Blutkorperchen direkt 
mit dem Okularmilcrometer, was jedoch unbcquom und anslTcngcnd 
fur die Augen ist und u'o aucli pcrsdnliche Faklorcn freiercn Spicl- 
raum gewinnen [Mogensen (77), Schalm (92)]. Pricc-Jonos (SG) u.a. 
haben sich daher dcr Projektionsmethodik bedient, dtircli die die 
Blutkdrperchen vergrossert, abgebildet und gcnicssen w'crdcn. 
Mehrere Einwande haben sich jcdoch biergegen erliobcn. Bock 
und Jombres (14) fanden z.B., dass Messung auf Mikrophoto- 
graphien einen 0.45 fi grosseren Wert fiir den Mittcldurchmesscr 
ergab als bei Anwendung von Okularmilcromcter. Collalz (25) 
sovde Grosh und Stifel (44) fanden dagegen keinen Unlerscliicd 
zwischen direkter und indirckter Messung. 

Ebenso sehr wie die Ansichten fiber die Vor- nnd Nacli- 


teile der Verschiedenen Messungsinethoden auseinandergeben, 
variieren die von den Verschiedenen Forschern gefundenen Wertc 
fiir den Mitteldurchmesser der normalen roten Blutkorpcrchen. 
Ich habe in der Literatur aus den Resultatcn Von 4 Forschern mit 
Halometrie als Mittelzalil des Mitteldurchmessers 7.6 /i gefunden. 
Die Messung von Zellen im fcuchten Praparat mit Okularmikro- 
meter hat Werte von 7.3 [i [Me Cormic (74)] bis S.2^[Borgbjacrgund 
Lottrup (17)] ergeben; als Mittcl von 9 Untersuchungen 7.67 u. 
Okularmikrometermessungen von Ausstrichen ergeben Werte 
rv^ 7’^ [Heilmeyer (52)] bis 7.96 (x [Ohno imd Gisevius (84)]- 
Die IVbttelzahl von 13 Untersuchungen ergab 7.68 a. Die Proiel7 

voT™ 7 

ZcH r f verschiedenen, gesundon Individnon einen 

JbtteW..rchn,esscr von 7,2. wahrend andercalmlid.eMctl.oden 
bohere Werte ergeben bab™ [z,B. Scbmoll (93) 8.16 “ l. 
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zahlen von 9 Untersuchern 7.46 [i. ]\Iit einer photografischcn 
Methode bckamen Ponder und jNIillar (85)8.8 /i. 

Weitere Fehlcrquellen, die zu beriicksichtigen sind, sind dife 
Wirkungen, die verschiedene physiologische und pathologisdie 
Zustande auf die Blutkorperchen liaben konnen. Price-Jones.(86), 
Hernberg (54), Keller (63), Scliulten (94), Wichmann und Schiir- 
meyer (105) fanden keinen Unterschied z^vischen den Geschlechtcrn. 
Ohno und Gisevius (84) geben an, dass die Frau einen etwas gros- 
seren klitteldurclimesser babe als der Mann, wahrerid Schmoll (93) 
land, dass der der Manner etAva 0.4 [i grosser ist. Hernberg (54) 
konstatiert, dass bei Erwaclisenen der Mitteldurchmesser, und difc 
Anisocythose mit dem Alter etAvas grosser Averden. Die .Blutkor- 
perchen sind nach Bell, Thomas und Means (8) und Wiecbmann 
und Schiirmeyer (105) grosser bei Acidose, AA^as nicht von Pont er 
und Millar (85) bekraftigt AA'ird. Venenblut hat grossere Blut- 
koiperchen als Arterienblut [Masel' und Einhorn (73), Wkhniann 
und Schiirmeyer (105)]. Price-Jones (86) schreibt die bei ni y 
,sem und grosser Anstrengung gefundene Durchmessererhobung dfiib 
speziellen EinAvirken von COg zu. Bei forcierter Atmung un 
COo-Verlust schrumpfen die Blutkorperchen ein ■ 

Warburg (62), Price-Jones (86)]. Nach Gunther (45) ist dageg 
die Oo-Spannung und Hamoglobinreduktion ohne 
Einfluss auf die Grdsse der Blutlcdrperchen. Diese 
Faktoren konnen meistens als Fehlerquellen unbeac i e 

und die eventuellen GrosSenveranderungen der Blutkorperchen ^ 

meistens so unbedeutend, dass sie das Untersuchungsresulta n 

beeinflussen, Avenn man nur bei Vergleichen kerne Rue sic 
allzu kleine Verschiedenheiten nimmt. Man sollte ]edo 
Blutproben unter den gleichen Bedingungen von ball z ‘ . 

""'auT' G rand der grossen Vacation der von verscUedenen 

Forschern gefundene Normahverte, ist ein jeder, er 
messer der roten Blutkorperchen Jen 

sich ein eigenes Normalmaterial zu verschaffen. Wenndieg 
.Bedingungen alien Bestimmungen zu Grunde liegen, ^ 
Werte vollig vergleichbar mit einander, Avas auch ich ha e 
tieren konnen, indem ich in mehreren verschiedenen Auss r 
von der gleichen Person die Blutkorperchen gemessen ^ 
Kach Gunther (45) kann man ausserdem seme . eigenen e 
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tatc mit dcncn anderer Verglcichen. AVcan man nnr die gefun- 
denen \Yerte ins Verhaltnis '.zu den Normahverten dcr rcs^cJdi- 
ven Untersuclier setzt. 


Eigenc Methodik. 


Aut gewolmUcUo. Arl gonommene, luflgetrocknclo, nacli Pnppen- 
lieim gelarbte Blutaiisstriche Averden in eincm Mikroskop mil cincr 
lichtstarken Mikroskoplampe eingestellt. Olinimersion. Ein ani Boinon 
steliender lichldicMer Kasten Avird oben auf dem Mjkroskop angebraclil. 
Mitten im Boden des Kaslens ist einc Otfming, die dem Oknlar dcs Mikro- 
skopes entspricbl, und in der Mitte dor Oberseite sind Dcckc] jiiigobracld, 
die mit einer Mallglasscheibe Oder einer gewobnlicben Glasscheibe ab- 
Avecliselnd lieruntergelassen werden konnen. Die lldlic dos Kastens sei so 
gewiihlt.dass man cine Vcrgrosscrung von gcnau 1: 1000crliiill,wsmil7AVoi 
verschiedenen Objcktmilcromctern kontrollicrtmirde. Im Ansstricinvalilc 
man fiir die Abbildung cine SlcIIc wo die ZcIIen dichl, dock frei voncinandcr 
Jiegen. Jfittels der Jlikromclcrscliraube dcs Mikroskops slollc man scbarl 
auf die jrallglasscheibc ein, diese wird dann gegen die gewdlmliche Glas- 
sclieibe umgelauscht, auf die man ein Sliick licbtcmpfindlicbcs Papier legl 
und exponierl. Nacli dor Enhvicklung missl man direkl auf diesen Ncga- 
tiven, Man erlialt scliarfo Bilder der Blulkorpercbcn, wenn man nur das 
Pliotopapier nicht zn gross n-tihll, da sonsl die Konluren der ZoJIen in 
den Kanten unscliarf warden, Icli babe 9 x 12 cm — Grosso angewandt. 
Ziir Abbildung von 500 Zollen braucbl man C — 8 dcrarligo Papierc. Dio 
Messung ist mil einem gradierlen Slaldscluebmass (s. gen. Kolumbus- 
mass) vorgenommen worden, dass man bis auf 0.2 mm = 0.2 /i nabe ab- 
lesen kann. Zerfelzle vmd stark doformierle Zollen sind uusgcschlossen 
worden. Da role Blutkorperchen — wonigslcns im Ausstricb — solten 
ganz rund sind, wurde der grosslc und der kleinsle Durchmesser avisgc- 
messen, und der Durchmesser der ZcHc cnlspricht dem arilhmoliscbon 
Miltel dicser. Bei ausgcsprocbencr jVnisocylbose nurden von jodem 
Patient 500 Zellen gemessen, bei normaler Verleilimg 250. 


Die oben angefulivlc Dlethoclik ist bequem und niclit nnslren- 
gend und gibt ausserdem ein Foto des Blulbildcs, das aufgchobcn 
werden kann. Die eigentliclic Messung isl nalurlich zeilraubend. 
Man kann jedoeb cine ganz gute Auffassung dcs roten Blutbildes 
genunnen, wenn man nur 100 Zellen niisst, was ungefiibr 20 Minu- 
ten in Anspruch nimnit.. Zeiclinet man cine Vcrteilungsknrve 
nacb Price-Joncs (86), so kann man Mittcldurclimesser und Aniso- 
cythose abschatzen und mit einer Normaikun'c vcrgleichcn Urn 
einen exakten Wert fiir dicse Faklorcn zu crhalten, eharakteris- 
Dsch fnr erne Pncc-Jones-Kurve, recimet man das arithmetischc 
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Mittel der gemessenen roten Blutkorperchdurchmesser aus. Als 
Mass der Anisocytliose A\Tirde die Dispersion {a) angewandt, die 

nach folgender Formel ausgerechnet Werden kann; a = l/sP/^- 

n 

Also die Wurzel aus der Summe der Frequenzen in jeder Hasse, 
multipliziert mit der Abweichung vom Medium im Quadrat, divi- 
diert durch die Anzahl der Beobachtungen. Ausserdem liabe ich 
nocli — als ein drittes und wichtiges Charakteristikum eines roten 
Blutbildes — die Makrocytliose in % ausgerechnet. Hiermit habe 
icli nach Jorgensen und Warburg (62) die Anzahl der Zellen ge- 
meint, dcren Durchmesser den normalen Mitteldurchmesser des 
Normalmateriales mit mindestens 1 iiberschreitet. 

Selbst wenn im Sternalpunktat keine Megaloblasten nach- 
^Veisbar sind, kann man im peripherischen Blut mindestens ebenso 
grosse rote Blutkorperchen finden, die dem Aussehen nach denen 
von eventuellem Megaloblastenursprung identisch sind, Ich habe 
es darum nicht fiir richtig gehalten, z'svischen Makrocyten und 
Mcgalocyten zu unterscheiden, sondern alle roten Blutkorperchen 
liber der oben angegebenen Grosse Malcrocyten genannt. 

Durch Verschiedenartige Methoden eine eventuelle Inhomoge- 
nitat der Distributionskurve des Durchmessers der roten Blut- 
korperchen, samt durch Bestimmung der Ovalitat, Poikilocythose 
etc. der Blutkorperchen vielleicht ausserdem noch Anhaltspunkte 
fiir die Diagnose einer perniclosen Anamie zu erhalten, wrd zu 
zeitraubend, um Idinischen Wert zu haben. 

Die Hamoglobinbestimmung geschah mit Sahlis oder Auten- 
rieth-Konigsbergs Hamometern; in beiden Fallen Wurde der Wert 
in % angegeben. 100 % = einem Normalwert von 15 . 3 gHanio- 
globin in 100 cm^ Blut [Enghoff (32)]. Der Icterusindex wairde 
nach Meulengrachts Methode bestimmt (obere Normalgrenze 6)- 
Das Sternalpunktat ist von Docent Jan Waldenstrom auch unter 
sucht worden. Mit typischen Megaloblasten — die die Diagnose 
der perniciosen Anamie sicherstellen — habe ich grosse Zellen nut 
luckerer Kernstruktur ohne Nucleolen, deren protoplasma 
deutlich bamoglobinhaltig ist, gemeint. 
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BEDEUTUNG BER ArtlSO- ETC 


Tabelle 1 . 



Normaiwerte. 

Als Normalmaterial burden 20 angeblich gcsunde Fabrik- 
arbeiter im Alter von 20—40 Jabren mit normalen Bluiwerten 
vervandt (Tabelle 1). Hlervon waren 12 Frauen und aebt Manner. 
Ich babe Von jeder Person 200 rote Blutkorperchengcmesscn. blit- 
teldurclinvesser (= M) variierte von 7.16 n bis 7.93 (i mit ciner 
Mittelzabl Von 7.64 dt 0.165 /x. Verteilung (= cr) variierte von 
0.36 p, bis 0.46 p, als Mittelzabl 0.42 ± 0.028 p. Ein Gesclilcchts- 
untersebied konnte niebt festgestellt Verden. Wenn man die 
Beobaebtungen, die ausserbalb ± 3 a liegen, als patbologiscb an- 
sieht, nimmt man an, dass der Mitteldurcbmesser fiir normales 
Blutzwiscben 7.14 p und 8.14 p liegen soli. Ebenso soli die nor- 
male Verteilung niebt 0.50 p ubersteigen. Um aber gegen cine 
vergrosserte Anisoc^dbose im Alter gesebiitzt zu sein [Hernberg 
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(54)], habe ieh eirie pathologische Anisocythose erst als vorliegcnd 
betrachtet bei Werten ^ .0.56 (= 0.42+5 a). Als Makrocj'ten 
habe ich rote Blutkbrperchen ^ 8.6 jj. bezeichnet. Das Normal- 
material zeigt in keinem Fall mehrals 9.5 % Makrocythose.im Mt- 
tel 2.2 %. Pathologische Makrocythose liegt meiner Ansicht nacli 
bei 15 % Makrocyten oder dariiber. 


Die Blutkorperchengrbsse bei verschiedenen Krankheiten. 

Krgpiogenelische, perniciose Anomie. 

Schon zeitig hat man durch Messung Makrocythose bei perai- 
cids'er Anamie festgestellt, und in letzter Zeit hafaen zahlreiclio 
Untersucher gezeigt, dass die typischsten Symptome im rotcn 
Blutbild der unbehandelten pernizidsen Anomie der grdssere Mit- 
teldurchmesser und die grdssere Anisocythose sind. Vergrdsserter 
Mitteldurchmesser — jedenfalls bei unbehandelter pernicioser 
Anamie — ist so von z.B. Bock (I3),Borgbjaerg und Lottrup (17), von 
Boros (18), Haden (46), Kirk (65) v.ie auch von Medearis und iiiinot 
(75) in zusammen 240 Fallen festgestellt worden. Die detailHer- 
testen Untersuchungen sind von Price-Jones (86) an 68 Fallen 
ausgefiihrt worden. Er fand in alien diesen Fallen eine iiber das 
Normale liinaus gesteigerte Anisocythose und Makrocj'those. Der 
Mitteldurchmesser war in alien Fallen, bis auf 5, erhdht. Diese 
Jetzteren gehdrten zu einer Gruppe mit meJir ausgesprochcncr 
Anamie. Er gibt an, dass die Anisocythose direkt proportional 
dem Anamiegrad ist, und dass in diesen 5 Fallen der klittcldurcli- 
messer durch eine grosse Anzahl Mikrocyten gesenkt worden ist; 
aber der wirldiche Charakter der Anamie entschleierte sich durch 
die unnormale Anzahl grosser Zellen. Bell, Thomas und Means (8), 
die 25 Falle untersucht haben, fanden eine deutliche VergrosSe- 
rung dcs Mitteldurchmessers, ausscr in einem Fall, wo er innerhall) 
der Grenzen fiir die normale Abweichung lag. Samtliche batten 
verstarkte Anisocythose. Mogensen (77) hat 16 Fiille mit erhohter 
Anisocythose beschrieben, von denen drei einen normalen Mlttel- 
durchmesser batten. Ebenso hat Me Cormic (74) uber cine ausge- 
sprochene pernizidse Anamie berichtet, .mit starker Anisocythose, 
wo jedoch der INIitteldurchmesser erst nach dem Verschwinden der 
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Mitaon'lliose wahrend der Beliandtane grosser OTrdc. Man memt, 
dass starkcre Mkrocythosc, die den Mitteldurclmicsscr znm - 
ken bringen kann, im allgemeinen erst be. A"™’’' * 

lionen roter Blutkorpercl.cn autlvitt. In d.esem Fall 1 ndol ...an 
eine pathologische Makrocythose. die ein ^vlchtlges Knlerium fur 

den Typ der Anamie bildet. . 

In der Literatur wird angegeben, class die Erhdlning dcs 
teldurchmessers nicht proportional dem Gr.ad der Anamie ist 
[Price-Jones (86), Goldhamer (39)], ebenso wie, dass die Makro^ 
cythose eines der friilizcitigsten Syir.ptomc darstellt IHaden (17), 
Schalm (92)]. Haden (47) hat 152 Fallc von pcrnicioscr Anamie 
untersucht, die als Mittelzahl 1.81 Millioncn role Blutkorperclicn 
per mm3 patten, der hdehste Blutwcrt war 3.G8 Millionen. Bin 
tjpisch anisomalcrocytarcs Blutbild bci ungeJalir 3 Millioncn fand 
von Boros (17) in 4 Fallen. Medearis und klinot (75) konslalierten 
tjpisclie Zuge fiir perniziose Anamie bei cinem Blutwcrt von 3 — ^^1- 
Miilionen, aber fanden, dass das rote Blutbild bei cincr liohcren 
Blutkorperchenanzahl normal war. Reiners (87) bat 5 Falle mit 
Anamie beschrieben, zwischen 3.32 — 4.05 i^Iillionen, die allc hohen 
Mitteldurchmesser batten. Haden (47) gibt an, dass bei hOheren 
Blutcverten die Anisocythosc cnlbebrl werden Icann, trotzdem der 
Mitteldurchmesser Weiterliin erhobt ist. Fine grosscre Unter- 
suchung deS roten Blutbildes bei Iciclitcn Fallen von perniziosor 
Anamie habe ich in der Literatur nicht finden konnen. 

Eigene Untersuchungen: IcJi Jiabe das Untcrsuchungsmaterial 
unter den Perniciosapatienten, die regelmassig in ihrem Krank- 
heitsverlauf auf dem AJcademischen Krankenhaus in Uppsala ver- 
folgt umrden, ausgesucht. Ich hatte dabei Gelcgcnhcit 18 
zufallig ausgewahlte Patienten zu untcrsuclicn, doren Behandlung 
ausgesetzt wurde, urn den Bedarf yon Leberextrakt zu priifen. 
Sie Sind hierauf einmal per Monat kontrollicrt worden, und nueb 
einem Zeitraum von zwschen 6 Monaten und 3 14 Jabren enlsland 
wieder eine relativ moderate Anamie mit ca. 3 Millioncn rote 
Blutkorperchen per mm3. In diesem Fall wurden die Blut- 
untersuchungen ausgefuhrt vor der erneuten Behandlung. Alle 
Pat.e„ten h.*e„ l.oeI.gradige, lypiscbc perniziO^ 


Anamie gehabt, dcren Diagnose durch 


fat gesichert svurdc, ebenso svic durcb 'l';'.'! 
troischc ui. i nncl, der auf 


typisebe Weise die Blutwerte bis 


zum vollig Normalcn wdederher- 
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Tabelle 2. 

Rccidivierende perniciosc Anamien. 


Fall 

Alter 

Jahre 


Rote 

Bltk. 

Index 

M fi 

D 

Makro- 
cy those %. 

1. E. 0. $ 

■ 69 

■1 

3.0 

1.3 

8.46 


'44 

7. K. C. ? 

39 


2.6 

1.5 

9.34 

BI1RI 

84 

8. A. AV. (J 

71 

75 

3.0 

1.3 

8.95 

0.68 

66 

9. I. K. ? 

68 

70 

2.7 

1.3 

8.98 

0.72 

73 • 

10. E. B. $ 

79 


3.1 

1.3 

9.10 

0.68 

76 

11. B.A. (J 

64 


3.1 

1.4 

8.64 

0.60 

57 

14. A. B. $ 

46 


3.0 

1.5 

8.26 

0.64 

31 

15. 0. N. (? 

56 

91 

2.8 

1.6 

8.50 

0.63 

46 

18. T. W. $ 

57 

74 

3.1 

1.2 

8.45 

0.74 

41 

19. S. M. $ 

69 

75 

3.3 

1.1 

8.49 

0.67 

45 

21. 0. 0. ^ 

79 

79 

3.4 

1.2 

8.79 

0.60 

64 

23. A. P. $ 

63 

75 

2.9 

1.3 

9.09 

0.56 

85 

24. A. G. § 

68 

79 

3.4 

1.2 

8.57 

0.56 

42 

32. M. P. $ 

73 

79 

2.6 

1.5 

9.64 

0.69 

94 

33. J.AV. 

66 

71 

3.1 

1.2 

8.60 

0.64 

. 48- 

34. H. B. ^ 

58 

67 

2.5 

1.3 

8.73 

0.80 

61 

42. C. F. $ 

74 

70 

3.1 

1.1 

8.19 

0.61 

27 

52. H.J. .$ 

66 

68 

3.3 

1.0 

8.08 

0.68 

22 


gestellt -wurden. Diese 18 Falle sind also als sichere perniciose 
Anamien zu betrachten, auf einem friihen Stadium, und es lag 
sicherlich keine der anderen Krankbeiten Vor, die sonst Makrocy- 
those becUngen konnen. . Die Sternalpunktion, die bei Gelegenheit 
der Blutuntersuchung gemacht "wurde, gab in keinem Fall sichere 
Anhaltspunkte fur perniciose Anamie. Die Blutwerte und Resul- 
tate der DurchmesserbeStimmungen sind in Tabelle 2 aufgefiilirt. 
Diese Falle zeigten eine zunehmende Makrocythose 15%) 
und eine Verstarkte Anisocythose 0.56), die in den meisten 
Fallen sehr ausgesprochen waren. Der Mitteldurchmesser war in 
alien Fallen erhoht (> 8.14 /u) mit Ausnahme von nr. 52, wo er 
dicht unter der Grenze fiir den oberen Normalwert lag. Ausserdem 
babe ich Gelegenheit gehabt, 6 nicht leberbehandelte, unkomplizi- 
erte Anamien mit histaminrefraktarer Achylie zu untersuchen, 
bei denen die Diagnose der perniziosen Anamie nicht mitSicher- 
heit durch Sternalpunktion und die tibrigen Untersuchungsmethq- 
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Tabelle 3. 

Neucnldecktepernicioso Anamien (yorhcr unbcimndcllcy 


Fall' 

Alter 

Jalire 

HlJ% 

Rote 

Bltk. 

Index 

, M pt 

1 

a 

Makro- 
cylliosc % 

35. E.L. § 

36. L. J. 

37. M. S, $ 
4S. M. S. $ 
51. V. W. $ 
54, E. K. 0 

63 1 
70 

80 

70 

48 

67 

83 

87 

90 

79 

58 

64 

, 3.4 

3.4 

3.8 

2.9 
2.8 
2.6 

i 

1.2 

1.3 

1.2 

1.4 

1.0 

1.2 

8.88 
S.C7 ' 
8.87 
8.23 
8.44 . 
8.35 

1 0.60 

0.61 

0.55 

0.62 

0.91 

0.71 

72 

57 

69 

30 

43 

40 


den gestellt wden konnlc, wo man sic ahcr als gcsichert ansclicn 
kann auf Grund des Resiiltatcs der Lcbcrhehandluiig. In cinigen 
FSllen Tv^rde die BestimmungdesScrumeisensVordcrBcliandlung 
und am dritten oder vierten Tagc nacli der Behandlung vorgenom- 
men. ICraftige Senkung deSsciben zeigten bei dicsen Fiillen, dass 
die Behandlung den gewnschten Erfolg gebabt bat.^ Blut- und 
DurchmesserWerte gehen aus Tabelle 3 hervor. Sogar diesc Frub- 
Anamien zeigen also cin fiir die pernizidse Ananiic cbaraklcristischcs 
Blutbild. 

Ein rotes Blutbild, das mehr oder weniger grossc Abnlichkcit 
mit dem der essentiellen Perniciosa zeigt, kann jedocli bci Evwacb- 
senen bei einer Anzahl Vcrschiedener Kranklicitcn vorkommen, 
Worauf man bei der Differentialdiagnose RiiclvSicht zu nehmen 
hat. In dem Folgenden babe icb einige Angabcn aus der Litera- 
tur iiber dag Blutbild bci derartigen Zustanden zusammcngestellt, 
und in einigen Fallen eigene UntersucbungSresultate mitgctcilt. 


Sympiomatische pernizidse Anamie. 


Die gleichen hamatologischen Befunde wie bci kr5’'ptogcnc- 
tischer pernizidser Anamie lindet man aucb .bei den Anamien, die 
man als sy mptomatisch pernizidse bezeiclmen kann. Atiologiscli 


FraLT” tot a? 

tried. Wochenschr., 1944, im Druck. ^ Schw( 
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Jvonncn dieso Aniimien, wcnigstens in eincm Teil dcr Faile, als ein 
aus bckanntcn Griindcn cntstandcncr Mangel an antiperniziosein 
Princip Icicbl erklait werden. Sic kdnncn ein fiir die pemiziose 
Ananiie Ij^pisclies Slornalpunktat aiihveiscn, and sie werden iveiter 
dadurch charaklcrisierl, dass sic ~ ausser mit Lebertherapie 
— anch mit Entfernung des Grundleidens geheilt ^verden konnen. 
Es kann aucli freic Salzsaurc im Magensaft vorkommen. 
Ananiien, die zu diescr Gruppe gehoren, sind von vielen 
verschiedenen Forschern unlersiiclit vordcn.und es konnten Price- 
Joncs-Kiirvcn aufgezciclmcl werden, die tj'pisch fur pemiziose 
Ananiie waren. 

Symptomatische pemiziose Anamic ist von Groen und Snap- 
per (43) in 2 Fallen nach langvierigem Diatfeliler (Mangel an 
exlrinsic factor) bcscliricben worden. Diese beiden Falle batten 
freic Salzsaurc im Magensaft und den Angaben nach typisebe 
Mcgaloblastcn im Blut. Dcr cine Fall wurde allcin mit volhvertiger 
Kest geheilt. Aisled (4) hat einen ahnlichcn Fall besebrieben und 
hat ausserdcni in dcr Litcratur 32 seines Erachtens typisebe Falle 
von pcrnicioscr Aniimie mit freicr Salzsaurc im Magensaft gesammelt, 
zu denen cr zwei eigene derartige Falle binzufiigt. Es ist ja mog- 
lich, dass cin Teil diescr Falle der Gruppe: symptomatisebe per- 
nizidse Anamic zugehdrt. Von den ca. 200 Fallen mit pernizioser 
Anamie aus dem Akademiska Sjukhuset in Uppsala war nur einer 
mit Salzsaurc im Magensaft (»achrestische Anamie mit non- 
tropical sprue#). 

Im Anschluss hieran wird auch die achrestische Anamie be- 
sprochen [Israels und Wilkinson (61)], die einen fur die Perniciosa 
typischen Blut und Stcmalpunktionsbefund aufweist, die freie 
Salzsaurc im Magensaft zeigt und sich nicht bessert bei Leberthera- 
pie. Es wird angenommen, dass der Grund hierzu das UnVermogen 
ist, aus der Leber das antiperniziose Princip zu mobilisieren oder 
auszunutzen. Nielsen (80) beschreibt zWei almliche Falle, die wie 
die tropische makrocytare Anamie nicht Von gereinigtem Leber- 
extrakt gebessert Wurden, aber wohl Von diesem mit Zusatz 
von Vitamin B-Komplex. 

Man ist sich einig dariiber, dass hamatologisch typische per- 
niziose Anamie bei Sprue und idiopatischer Steatorrhoe entstehen 
kann [Hampson und Schackle (50), Jorgensen und Warburg (62), 
Malamos (71), Mogensen (77), Nielsen (80), Nordenson (82), Price- 
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TabeUe 4. 


Verschledene Anamicn. 


Fall 

Alter 

Jahre 

Hb % 

O 

P CQ 

Index 

M/f 

B 

Makro- 

cythose 

% 

Diagnos 

60. A. A. J 

65 

51 

1.5 

1.7 

8.44 

0.76 

42 

A. pern. p. resect, ventr. 

45. A. S. § 

55 

57 

2.6 

1.1 

8.12 

0.62 

23 

Cirrhosis Hepatis 

84. S. L. $ 

70 • 

84 

3.4 

1.2 

9.08 

0.58 

84 

J> 

59. E. K. ? 

49 

67 

3.5 

fiBi 

8.78 

0.53 

65 

Hepatit. chron. 

70. C. S. $ 

91 

55 

2.3 

1.2 

7.57 

0.61 

66 

Leucaem. myeloblast. 

73. 1. G. ? 

63 

38 

2.1 

0.9 

7.90 

0.61 

14 


75. F. A. $ 

70 

45 

1.9 

1.2 

8.01 

0.64 

17 

St ;> 

72. B. A. <? 

33 

66 

3.0 

1.1 

7.51 

0.46 

2 

Cancer ventr. 

79. G. L. 

59 

53 

2.0 

1.1 

7.53 

0.58 

■ 7 

& 3> 

47. I. E. $ 

75 

50 



8.08 

0.73 

21 

Purpura trombopenica 

57. L. E. $ 

51 

15 

1.1 


7.46 

0.77 

5 

A. sideropenica 

46.J.T. $ 

59 

66 

3.9 


7.30 

0.47 

6 

A. splenica 


Jones (82), van Duyn (31), Vaughan (103)]. Ausserdem sind Falle 
von pernizioser Anamie beschrieben Worden, deren Entstehen 
man im Anschluss an verschledene gastrointestinale Storungen 
erkannt hat, wie z. B. nach Gastrectomie, gastro-colischer Fistel, 
Dunndarmsstenosen, Ileitis, kronischer Diarrhoe [Borgbjaerg und 
Lottrup(17), van Duyn (31), Heath (51), Hurst (59), Jergensen 
und Warburg (62), Nielsen (80), Schalm (92)]. In diesen beiden 
Gruppen soil die Ursache im Unvermogen einer Resorption der 
antiperniziosen Stoffe liegen. 

Eine unklarere Atiologie hat die pemiciose Anamie, die selten 
bci Schv-angerschaft auftreten kann [Van Duyn (31), Naegeli 1791 
Nielsen (80) u.a.]. Und bei dieser trifft man auch auf Megaloblas* 

ten im Mark[Segerda.hl(97)]. Megaioblas- 

Zum Schluss Tsdll ich noch die perniziose Anamie anfuhren die 
n ge^sen Fallen bei Pe«„„en mit Band^rm vorkommT 
ermaa (io2) bat 15 Falle detartiger Anamie auflflrt die a t 
lur die Anamia perniciosa tj^iische Price- Jones Kurv r • ^ 

An Atiologischem Mhrt von Bonsdorif (m an Z! 
e.nerWnrn;tar nnr Remissionen bekommt flie l’ 

Lebertherapie) TOnn in der Naehrung reicHM 

- AC. "8 '>‘tans.c factor 
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vorlianden ist. Im Magensaft kommt der intrinsic factor vor, 
auf dessen eVentucllcr Enzymwirkiing der Wurm hemmendeti 
Einfluss haben soil. 

Eigem Unfersudmng: Icli kann cinen Fall von pernizidser 
Aniiniie mittcilcn (Fall 60, Tabcll 4) der sicli nach Vcntrikel- 
resektion enlvdckelt hat. 

Im Oklober 1935 ■»\urde subioltOe Gastrectomie vorgenommen aul 
Gnind von Cancer cardiae, wobei nur ein Stumpf des Magens von 6 
cm vom Pylorus zuruckgelassen ^rarde. Die Blutwerte vor der Operation 
varen: lib 95 %, role Blutkorpercben 4.3 Millionen. Im Mai 1940 wren 
lib 51 % und role Blutkorpercben 1.52 Millionen. Das Sternalpunktat 
ergab keine AnbaUspunkte fiir pemiziose Ananiie. Die Blutwerte stiegen 
jedoch gut an, als mit Campolon-Behandlung angefangen wirde, und 
der Patient ftililt sich noch 1943 ganz beschwerdenfrei. Die Durchmesser- 
mossungen vor der Behandlung zeiglen — we aus der Tabelle herrorgeht — 
Werte, die typisch fiir pernizidse Anamie sind. 


Lebcrkrankheilen : 

Der symptoinatischen perniziosen Anamie scheint die makro- 
cytare Anamie nalie zu stehen, die man bei chronischen, ausgebrei- 
tctcn Krankheitcn in der Leber beobachtet hat, Solche Anamie- 
falle sind beschriebcn oder erkannt von u.a. von Boros (18), van 
Duyn (31), Fellinger und Klima (35), Mogensen (77) so vvie Scbul- 
ten und Malamos (96). Bei einem grosseren Cirrosematerial fand 
Eppinger (33) Anamie in 51 %, in einem Teil der Falle Ananiie 
Von makrocytarem Typ. Fellinger und Mima (35) haben bei der 
Untersuchung von 62 Lebercirrosen vom Typ Laennec in 65 % 
Anamie gefunden, wovon rviederum 65 % makrocytar waren. 
Rosenberg (89) konnte in fast 90 % von 48 Lebercirrose-Fallen 
Makrocythose konstatieren. Die unkomplizierte Anamie bei Leber- 
cirrose zeichnet sich ausserdem dadurch aus, dass sie im AUgemei- 
nen moderat ist [nach Rosenberg (89) als Mittelzahl fiir die roten 
Blutkorpercben 3.26 Millionen, nach Wintrobe (107) 3,47 Milho 
nen], wie auch dass sie mit spontanen Remissionen zusamtnengeben 
kann, wodurch der rote Biutkorperchenmitteldurchmesser ber- 

abgesetzt wird [Wintrobe (107)3- Anisoc)rthose vvird im Allge 
m'einen als gering oder massig angegeben, aber nach Wintrobe (107) 
und Wintrobe und Shumacker (108) ist die gleich der der perni- 
ziosen Anamie bei dem gleichen BlutvVert. Mehrere Forscher geben 
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aucl. an, dass das rote Blutbild bei Ubcrcirroso schr ^ 

rein nnmoglich z« untcrscheidcn sei von dcm ’ 

pernroosen taamie lEppinger (33), Fcllinger und Khma (do). 
Holler und Kndclka(38), llalamos (71), Wintrolic (lOl), «- l' 
Bine Aohylie ist relativ gervolinlich bei Lebcrc.rrose Inncb \\m- 
trobe (107) in 40 %], muss sich aber nicht naclnvciscn lassen, clamit 
eine makrocytare Anamie cntstebcn kann. Glossitis \Vir(l von Fel- 
linger und lOima (35) als ein nicht ungcwohnlichcs Symptom bci 
Lebercirrose angegcbcn, und van Duyn (Bl) hat cincn Fall bcschric- 
ben, den er als cine Cirrosc mit Glossitis und kombinierler Strang- 
degraeration deutet. Da das Yorkommcn eines Icichten Icterus 
auch in das Symptombild cincr pernizidsen Anamie cingcht, ist 
es verstandlich, dass die Diffcrentialdiagnose zwiseben diescr 
ICrankheit und Lebercirrose selmderig TVerdeh kann. Ausserdem 
geben ’mehrere Verfasser an, [Eppinger (33), Goldhamcr (40), 
Isaacs (60), Wintrobe (107), Winlrobc und Shumackcr (lOS), Vaug- 
han (103)], dass sic bei der makrocylarenLebercirroscanamic Rcsul- 
late von parentcraler Lebcrtlierapic crziclt )ial)cn. 

Auf der andcren Seitc hat man nicht das typischc hlegaloblas- 
tenmark konstatieren konnen [Nordenson (82), Schultcn (95)}, 
selbst v/o das Knochenmark in vielen Fallen als hypcrplastisch 
angegeben AVird, mit besondcrer Steigerung der Procry throblaslcn 
[Fcllinger und IGima (35), Isaacs (60), Tischendorf (100)]. Vide 
Forschcr haben ausserdem keinen Oder nur unbcdcutcndcn Erlolg 
der Lebertherapie bcobachtet [Sclndten (95)]. 

Anisomakrocytare Anamicn Von \vccbselndem Grad sind auch 
bei andcren clironisclicn Leherkrankliciten bcsclirieben Worden so 
wie hei Broncediabetes [Gamna (38)], chronischc Herzinsuffiziens 
mit hoebgradiger Leberstase [Frank und Hartmann (36), Liick- 
ner und Tilger (69), Malamos (7l), Schultcn und Malamos (96)] 
und bei ausgebreiteten Chncermctastascn [Dietrich (29)]. 

Bei samtUchen oben genannten Leberkrankbcitcn ist ein aus- 

gebreiteter Scbadcti crforderlich, Mr die Entstchung der Makro- 

cythose. Die Makrocythosc rvird hetrachtlichcr imTakt mitdem 

Ubersebaden und mit der Auaraie, mit dor a«e|, die Auisoeythose 

verknuptt ist. Die Makrocythosc geht dagegen eincm cventuellcn 
Icterus mcht proportional. “‘'Uciicn 

Auf Grund ihrer Abnlichkeit mit der ■Demiyincnn a - * t 

man versuebt, auch die makrocytare LeborcirrosoanamioTs durch 
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mangelnde Zufuhr des anlipernizioscn Princips zum Knochcn- 
mark zu erklaren. Ei'ne Theorie ist, dass das gleiche schadliche 
Agens, das die Lcbercirrose ausgelost hat, auch detn Magen 
geschadel hat, sodass der intrinsic factor sich nicht bilden kann 
[Eppinger (33), Hurst (59)]. Wintrobe und Shumacker (108) haben 
jedocl) bei einem Fall von perniciosa-ahnlicher Cirroseanamie 
gezeigt, dass sich intrinsic factor fortlaufend bildet. Eine andere 
Erldarung ist, dass die zum grossen Teil zerstorte Leber nicht laa- 
ger %vie friiher die antiperniziosen Stoffe aufspeichern und even- 
tuel v/citer verarbeiten kann [Goldhamer (40), Wintrobe (107)]. 
Goldliamer (40) hat auch in einem Fall gezeigt, dass die Leber 
bei einem an Lcbercirrose gestorbenen Patient niit perniciosa-ahn- 
licber Anamic des antiperniziosen Prinzipes entbehrte. 

Eigene Unicrsuchungen: Ich babe Gelegenheit gehabt, zwei 
Falle von Lcbercirrose zu untersuchen (Fall 45 und 84, Tabelle 4), 
die ein in alien Teilen der perniziosen Anamie gleiches Blutbild 
aufwicsen. In Fall 45 lag eine histaminrefraktare Achylie vor; in 
Fall 84 ist der Magensaft nicht untersucht worden. Beide Patien- 
ten vdirden, ohne dass eine Wirkung hiervon sicher konstatiert 
Werden konnte, mit Leberinjektionen in soldier Dosierung beban- 
delt, dass eine Remission hierdurch bei gewohnlicher pernizidser 
Anamie liatte eintreten mdssen. 

Akute Hepaiilis: Ebvas anders scheint das makrocytare Blut- 
bild sich zu verhalten, das man in den meisten Fallen von akuteiB, 
diffusem Leberparenchymschaden beobachten kann (Hepatitis 
acuta, akute gelbe Leberatrophie, Salvarsan-Icterus und bei ande- 
ren Vergiftungen). Nach Hammarsten und Stable (49) tritt eine 
deutliche Erhohung des Mitteldurchmessers der roten Blutkdrper- 
chen bei einer akuten Hepatitis schon eine kiirze Zeit nach den 
ersten Krankheitssymptomen ein, selbst v/enn der Icterus aus 
bleibt. Mehrere Forscher haben sogar konstatiert, dass ein Zusam 
menhang zwischen Makrocythose und der Starke des Icterus nicht 
Vorliegt [Jorgensen und Warburg (62), Luckner und Tilger (69)> 
Rosenberg (89), Schalm (91)]. Die Price-Jones-Kurve bei diesen 
akuten Leberkrankheiten wird nur durch eine Rechtsversebie 
bung ohne verstarkte Anisocythose charakterisiert [Hammarsten 
und Stable (49), Schalm (92)]. Ent^vickelt sich spater eine Leber- 
cirrose, so verbreitert sich die Basis der KurVe und man erlialt 
das anisomakrocytare Blutbild der Lcbercirrose. Der Unterschied 
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in der Anisocj^hosc kann man sick jcdock als darauf beruhend <lcn- 
"Tit m akutcn Fall cine Aj,amic, mtt der die Vorbro. ung ver- 
brnden ist. aiebt vorliegt, rvabrend cine .solcbe bei Lebcrc^oso 

ecwohnlicbist, ErlioltsiehdcrPaticnlnacliomcraltutcilHcpaWi!, 

gcht der Blulkorpcrchcndurclimesscr rascb wieder aul das Mr- 


male zuruck. 

Die Ursachc der :Makrocy those bci akulcm.^diffnscm Lebcr- 
parenchymschaden isl umslriltcn. Mogensen (7/) me'ml, (lass sic 
auf osmotischen Vcrandcrungcn der rolcn Blulkorpcrchcn, die 
schon in die Cirkulation cingeirclen sind, bcriihl, da die. Dnrcb- 
messerstorungen in so kurzer Zeit anflrelcn kiinnen. Bothell iind 
Rottschaefer (10) zcigen, dass — wenn cirkulioronde Bhitkiirpor- 
chen ansclnvellen — ilirc iramoglobinkonz.cnlralion gcriiigor Wor- 
den muss, •vVclches sic auch bei akutcn Lebororkranknngcn habcii 
bcobachten kdnncn. Bci LcbcrciiToso ist dagegen die Marnoglobin- 
konzcntralion normal, was auf cine Stoning in der Erythropoese 
dcutcl. Roscnlicrg (89) giht ungefahr dor glciclien Meinung Aus- 
druck. Hammarslcn (48) meinl dagegen, dass gorade bei aknlcr 
Hepatitis cine Einwirkung von der einen odor andorn Art auf das 
Knochenmark vorliegt, und slQtzt sich dabei auf einen Fall, wo die 
Price-Jones-Kurx'c einen Hiatus aufwies zwischen den ueuauftre- 
tenden, normalgrosscn Blulkorpcrchcn nnd den zurhckgcbliebencn 
grossen wahrend der Rckonvalcsccnz von eincr akutcn Hepatitis. 
Tischendorf (100) findet auch bci akuler Hepatitis einc slarkere 
Erjdhropoese im Knochenmark. 


Die Besliminung der roten Blutkorperchcndurchmesser kann 
also bci akutcn Lelierkrankhciten diagnoslische Bedeulung haben 
(Hepatitis sine ictero), ebenso wic prognostisehc Bedeulung (blei- 

bende Erhdhung dcs Hittcldurchmcsscrs, wenn die Le.bcrlcrankhcit 
chronisch wird). 

Eigenc Untcrsuchiing: Ich halie cine Kranke init akuler Hopali- 
te untcrsucht, die in das chronische Stadium ubergegangon isl 
(Fall 59, Tabclle 4). 


So,.„rsgo®,o ta oberi' 
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war die Leber 1 Querfinger unter dem Rippenbogen palpabel, ebenso 
konnte die Milz deullich palpiert werden. Der Ictenisindex mr 7, also 
an der oberen Normalgrenze. -Der Mitteldurchmesser der roten Blul- 
korperchen war in diesem Fall — wie aus Tabelle 3 hervorgeht jedocb 
deutlich erhoht. Die Anisocythose war dagegen gering. Die Blulunler- 
sucbung konnte bekraftigen, dass das Leberleiden nicht ausgeheill R-ar. 


Hypoihyreosis. 


f r 

Die typische, unkomplizierte Anamie bei Myxodem NVird von 
Bomford (15) als eine moderate, massig makrocytare angegeben, 
ohne starkere Anisocythose und nicht heeinflusshar von Le er 
therapie, Wohl aher Von Thyreoideamedikation. Es -sVird angege 
hen, dass das gleichzeitige Vorkommen Von echter permcioser 
Anamie und Hypothyreose geWohnlicher sind ^ 

konnte, wenn nur zufalliges 

flSl Bomford (15), v. Boros und Czomczer (19), H )> 

ShLe ml. r„ einem Teil der Falle von reiner hspothyreos^ 

Anamie kann man jedoch das rote to 

einer perniziosen Anamie unteischeiden. era gin^’von 

alleine dureh Thyreoidea-Behandlung b.„ 

Mackenzie (70), Meulengracht (71) und sogar 

Worden. Die makrozytare hypothyreotische „ ^ auftrltl 

ohne Achylie vor, trotzdem diese gewohnhch bei My 

pomford 05), Ho, boll (55). Sbarpe (98)]. 

ianden, dass von 17 free ausstrrm 

Acbylle batten. 9 von diesen 17 Fallen fatten a^er^ 

die am meisten ausgesprochen m en ' p^jentsatz 

Sie fanden doch anch Tendenz 

Achylie, doch hahen f “4r»sen and Wr- 

zur Mikrocythose [Holler n„d Kude “ < ^ ® ^ Thyrc- 

burg (62)1. Bomford (15) hat gesehen, dass sichnacn 

oidectomie aT Menschen "'^o'y®'' “r* berLV 

Als Atiologie 1^ die 

ford (15). Lerman und ^l,^„„,„rfc,aktivitat [Boro- 

thyreose geforderte verminderte K 

ford (15), Sharpe (98)]. A * fortlaufend anti- 

die Leber von Thyreo.dectom ert n T.eren^^ 

perniziose Stotfe enthalt, weshalb s.e d.e Tbeone 
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ScMWdrusenliomon crtorderlicli ist, damn dicsc Slotfc zur 
Itung a«f das Knochcmnark kommcn konncn. 


Chronischc Niereninsujlicicnz, 

Was das Vorkommcn von makrocytarcu A-iuiniii'n kii ckro 
nisclicm Nierenlcidcn anbclriffi, ^vclcke in gcNVissen Frdlen perm- 
ciosaahnlich wden konncn, sind die Ansichten schr gotcdl. ^Ian 
ist in der Lileratur cinig, dass bei chronisclicn Niorcnlctdcn stch 
cine mehr grcifbarc Anilmic erst enl^vickclt,^^Vnn Uriiinu'-Synip- 
tome auftreten, imd dass dann iimncr praktisch genonnnen cchle. 
Anamic vorliegt. Einige Verfasser meinen, dass die Anainic paral- 
lel mit der Resisticksloffsleigeriing gehl [Brow'n und RoUi (20). 
Griva und Asinclli (42), Tov-nsend, IMassie nnd Lyons (101)], wiih- 
rfend andere dagegen cinen Zusainmcnlmngzwisclu'ii der 1 loeligradig- 
keit der Anamic und der Langwierigkeil dor Urrnnie finden lAk'Koi- 


eff (3), Faarup und Olsen (34)]. Uramieanamicn AVernen von vor- 
schiedenen Verfassorn bcscliricbcn, {u.a. Becher (7), BroAvn nnd 
Roth (20), Csaki (26), Lachnit (66), Loeper und Perreau (68). 
Nacgcli (79), Nordenson (81)] als Hypo- odor Nonnochroinc. 
Viele meinen mil Nacgcli (79), dass, AVenn man bei Uriunie eiji 
pernicioses Blutbild findet, cs auf dcin zufalligen Zusammen I ref- 
fen der bciden Krankliciten berube. Goldhamer (39) hat cinen 
solclien Fall besebrieben, der ausgczeichncl auf Lcbcrbebandlung 
reagierte. Nylandcr(83) hat gefunden, dass.AVcnn cine Uramie- 
anamic hypochrom ist, sich irgcndwelchc Komplikalioncn vorfin- 
den. Griva und Asinclli (42), Isaacs (60), Malamos (71), Mogen- 
sen (77), Volterra (109) u.a, geben an, dass die Uramicanamie in 
einem Teil der Fallc bypcrchrom, resp. makrocylar scin kann, dass 
aber im ubrigen cine Abnlichkcil mil pernizioscr Anamic nichl vor- 
komme. Franzosisebe Verfasser haben in mehreren Fi'dlcn perni- 

ciosa-ahnlicbc Anamie bei chronischerNephrUisbcsprochcn,daabcr 
die Bezeiebnung perniziose Anamic offensichtlich sclnvercrc Anii- 
mien fur sic umfasst, als die essenticllc Pcrniciosa, sind ihro Miltci- 
ungen m emem Teil der Fade nicht so aufscblussreich. Aubcrlin 
and Yacoel (6) haben jedoch den Fall eines 21-jahrigen Uramie- 
patienten mit roten Blutkorperchcn 1.1 Millioncn per mm^ Fnrb 

"""'^Sesprochener Anisocylbosc, sowie den 
iaingcn mit roten Blutkorperchcn 1.7 Millioncn, Farb- 
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index 1,6 und markierter Anisocythose beschrieben, also zR'ei rote 
Blutbilder, die von dem der echten perniziosen Anamicscliwerzu 
unterscheiden sein miissen. In beiden Fallen ^\'ar das ICnoclien- 
mark zellarm. Diena (28) beschreibt einen chronischen Nephrit- 
patieiit mit Anamie, Atrophie der Zungenschleimliaut, Achylie 
und Anisomakrocythose, \vo eine Kombination mit pernicioser 
Anamie nicbt vorzuliegen schien, ' Gamna (37) findet in beinahe 
alien Fallen von Uramie einen erhohten Farbindex, und er behaup- 
tet, dass die Anamie perniciosa-ahnlich werden kann, aber dass man 
den Anisocythosetyp der Perniciosa nicbt iindet, Dasselbefand aucli 
Mogensen (77) in einem Fall. Nylander, der angibt, dass der Mittclt 
durchmesser bei Uramieanamie meistens normal ist, beschreibt 
einen Fall mit erhohtem Mitteldurchmesser und deutlicher Aniso- 
cythose. Die Leberbehandlung hatte in diesem Fall keinen Er- 
folg, der jedoch nur drei Wochen beobachtet wurde. Intravitale 
Knochenmarksuntersuclmng zeigt bei Uramieanamie fast ein Bild 
von aplastischer Erythropoese nach Alexeieff (3), Faarup und 
Olsen (34), Lachnitt (66), Loeper und Perreau (68), Nordenson (81), 
Nordenson (82) hat jedoch spater zugegeben, dass man sehr selten 
eine ausserordentlich starke Hyperplasie der Erythropoese findcn 
kann, und dasselbe gibt auch Kienle (64) an. Tov/nsend, Massic 
und Lyons (101) finden das Knochenmark normal odor hjper- 
plastisch, und Isaacs (60) findet eine relative oder absolute Zu- 
nahme der primitiven Erythroblastzellen, von denen aus die v'citerc 
Reife zu roten Blutkorperchen normal, aber sparsam vor sicb geht. 

Die Ursache der Uramieanamie schiebt man ziemlich cinhcit* 
lich dem Knochenmark zu, von dem man annimmt, dass es von 
vcrschiedenartigen toxischen Retentionsprodukten beeinflusst v/ird 
Oder aber von den bei Hypertonie vorkommenden univcrscllen 
Gefassschaden. Townsend, Massie und Lyons (101) weisen ausser- 
dem darauf bin, dass die Funktionen des Magens cine RoUc 
spielen konnen. Sie fanden, dass von 19 Fallen mit Uramie funf 
trotz Histamin-Stimulation keine freie Salzsaure im Magcnsaft 
aufwiesen, und sie geben an, dass immer bei einer COg-Kapazitat 
unter 30 Volumen-% eine totale Achylic vorlicgt. Es konnte je- 
doch kein pathologisch-anatomischer Schaden im Magen der 
an Uramie gestorbenen Patienten nachgewesen Wcrdcn. 

Eigene Unicrsuchungcn: Bei einer grosscn Anzalil Urarmc- 
f alien babe ich \der angetroffen, bei denen das role Bluthild von 
dem bei pemizioscr Anamie nicht zu unterscheiden war. 
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37;J Im Marz 1930 wuvde 7 ,mn crMen Mai Albu- 


■n im r T e 5 »i'b 1867-’ Im -Marz ivaa «ui»v. 

Fall4i,C. J., § ,ge^ oklobcr 1989 bclcam die Patientin Leib^climcrzen 
inune konslal.erl Im OUober - ^ .^kademiska Sjukbuset auf- 

.mtadclcnicE ,,r»or,l,tolcE U.k-m ;,„r 


mmurie 
und 

genommen ^^•UTde 

und einen Bhildruck von 220/110. 


Dio >:icrcminler.';nclumpon zoiglen 
leichle Albuminuric und hei dcr Wasuerprobe oiuc aucBCS|>™rbrac Isn- 
sicnuric. Im Sedimcnl landcn sicb 
cinaeinc korniec und hyaline Cylinder. RcsUlickflnll f' 
einer Probemahlzcit cntscblcicrlc sicb cine luslamm-rtfraJvUn. Adi ! . 
Iclerusindex 3. Takatas Probe negativ. llhihvcrlc; lOi Tw ,o. lllul- 
korpercb 2.3 Millioncn, Farbeindexen 1.2. M 8.5.3 //, a 0.01 ;i. MaKro- 
cvlhose 47 %■ Weissc Blutkdrpcrcbcn -ISOO, davon 32*^0 Lyiiipbon len. 
fhrombocyten 419000. RcUcuIocylen 1.4 %. I)a.<; .Stornalptinklal wies 

reicblicli Normoblaslen auf, gal) aber keine ^\nbnltspunklo ftir j'ornii'.mso 
Anamie. Da die Patienlin einer soldien Irofzdcm sobr vcrdftcblig er.'^rbien. 
bekam sie 40 cnPCampolon im Lauf von 4 Tnpen; cs konnie jodocb koine 
Wirkung auf Reticnlocylen, Scrumcison odev BhiUverl bcobarlilel wer- 
den. Nacb der Aussdireibung vor.sdnvand die Pal ion) in von dor Koit- 
trolle und kam erst am 2—0 — 13 auf Gnmd von irorzbesdiwonkn, ICopf- 
sdimerzen und Ilanljnckcn wcdcr. In der Zwifobenzeil Imtlo .•^ie koine 
Leberbeliandlung bekommon, mil Ausnalune einer Periode von droi 
Woeben im April 1943, u*o sic von cincm Privalpraktikor ein sdiwadi 
wirkendcs Per-os-Praparal ordinicrl bekommon baUe. 

Die Patienlin zcigle aueb jelzl nur cin unbedcutcnde.s pradibiales 
Odem. Bluldruck 230/110. Koine Ncrvcnsymplomc. AUnuniuurio 0.5. 

Im Sediment einige rote Blulkdrpordicn und kbmigo Cylinder. Rert- 
stickstoff 110 mg %. Takatas Probe negativ. Iclcrnsiiulex 1. Rlul: lib 
40%, rote 1.7 Millioncn, Farbeindex 1.2. .M 8.01 p, „ 0.01 p, Makro- 
cj'those 54%. Weisse Blulkorperdien 4300, xvovon 21 % Lymjdiocylen 
•u-aren. Reticulocyten 2.2 %. Tbromboeyten 217000. Serumeisen 70 
Resistenzprobe; beginnende llamolyse bci 0.44 % NaCJ, lolal bei 0.30 %. 
Das Slernalpunktat zeigto nidils fiir die perniddse Aiuimic Typisdies. Dio 
Patienlin bekam 7 — 0- bis 9 — G-IIcplomin i.m. 4 cm® 3Tage lang. 4 onp. 
Heplomin\vurdcn ausserdem den 29 - - 0, 1 3—7. lO—S imd 23—9, i.m. gegebon'. 
Ein Erfolg den Bluhverlen gegeiuiber konnle nidit wibrgcnommen wrdon 
sondern sie waren den 30-9: hi, 44 %, role 1.8 Millioncn. Dagcgen konnle 
erne Senknng de.s Milleldurdimcsscrs und der Ani.socvtboso konslalicrl 
wden, den 13-7, da M 7.91 p, o o.52p und die Makroevthose nur lo o' 
won. Am 23 9 ,varcn diesc Werte nieder gostiegen: M = 8.ii p o" 
0.08 p und Makrocylbose 24 Dip PaiicUin slarb am 8— lo’ mrO 

einer Rcstslickstoffslcigorung bis r 

i'Si' : 

B.r ™ me. mchcu.,;,; 
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als sie den 4 — 8. im Akademiska Sjukhuset aufgenommen ^vu^de. Sie liatfe 
dakein Odem. Der Blutd^uck^va^ 195/140. DerUrinenthieltS VEhveiss 
und zeigte im Sediment massige rote Blutkorperclien, aber keine Cylinder. 
Reststickstoff 67 mg %. Icterusjndex 3. Histaminrefraktare Acli.vlie. 
Blutwerte: hb 68 %, rote Blutkorperchen 2.4 Millionen, Farbeindex’l.4. 
M 8.65 fi, a 0.57 (i, Makrozythose 54 %. Reticulocythen 1.4 %. Thrombocyl- 
hen 225,000. Weisse Blutkorperchen 5,200, daAmn 20 % L 3 'mphocytlien. Das 
Sternalpunktat zeigte nichts Bemerkenswertes. Die Patientin bekam Hepa- 
forte per os ohne irgendwelchen Erfolg auf Reticulocj'tben Oder die iibri- 
gen Blutwerte. Nach der Ausschreibung war die Patientin die ganzc Zeit 
schwach und hatte Beschwerden mit Schwndel und Kopfschmerzen. Sie 
^^^lrde aufs Neue im Krankenbaus aufgenommen, am 29. 10. 42. Da hatte 
sie deutlicbe Beinodeme. Blutdruck 220/115. Der Urin entliiell 
Eiweiss, und im Sediment land man reicblich rote Blutkorperchen. Der 
Reststickstoff war 145 mg %. Blut: hb 43 %, role 1.8 Millionen, Index 
1.2. M 8.82 fi, a 0.71 /z, Makrocythose 68 %. Weisse Blutkorperchen 
3500, mit 28 % Lymphocythen. Thrombocythen 175,000. Reticulocj'lhen 
0.8 %. Serumeisen 75 y %. Das Sternalpunktat zeigte reicblich Normo- 
blasten, im Obrigen aber nichts Bemerkenswertes. Die Patientin bekam 
Campoloninjektionen olme Erfolg auf Reticulocythen oder die anderen 
Blutwerte. Am 12. 12. war hb 52 % und rote 2.4 Millionen. Sie slarb unter 
UrSmiesymptomen am 19, 7. 43. Bei der Sektion ivurden ausgesprochene 
Schrumpfnieren konstatiert, aber im Obrigen nichts von Interesse. 

Fall 71, K. A. S, geb. 1913: der Patient litt seit 1934 an einer chro- 
nischen Nephritis. Am 27. 8. 40 war hb 81 %, rote 3.1 Millionen, Farbe- 
index 1.3. BrAvurde im Akademiska Sjukhuset am 31.12.42 aufgenommen, 
und hatte da deutlicbe Fussodeme. Urineiweiss T'joo- Reststickstotl war 
212 mg %. Hb 33 %, rote 1.5 Millionen, Farbeindex I.l. M 8.41 p, 6 
0.69 p, Makrocj'tliose 44 %. Das Sternalpunktat zeigte reicblich Normo- 
blasten. Er starb gleich darauf unter zunehmenden Uramiesj'mptomen. 

Fall 63, JV. Ah ^ geb. 1377; die Nephritis des Patient en zeigte sick 
zuerst im Januar 1943. Hb Avar da 79 %, rote 4.82 Millionen, Reststickstoff 
62 mg %, Den 5. 2. Avar der Reststickstoff 150 mg %. Am 19- 
hb 47, rote 3.0 Millionen, Farbeindex 0.8. Thrombocylben 196,000, 
Weisse Blutkorperchen 6,900. Den 31. 5. Avar der Reststickstoff auf 40 
mg % heruntergegangen, und es fanden sich nur Spuren von EbA’ciss im 
Urin. Am 21. 6. hb 64 %, rote Blutkorperchen 3.7 Millionen, Index 0.9. 
M 8.23 p, 0 0.57 p, Makrocythose 28 %. 

Diese 4 Falle Von Uramieanamie zeigten also alle cin rotes Blut- 
bild AVie das bei pernizidser Anamie. Fall 44 und 56 sind aiich 
scinerzeit als solche gedeutct AA'orden, und sie sind verschiedentlicb 
mit Leberpraparat behandelt Worden, ohne dass man einen Erfolg 
hatte beobachten kdnnen. Bemerkenswert ist die Almahme des 
bCtteldurchmessers und der Anisocythose, die, ohne dass sich die 
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Blutv-'crte cigenllich vorandcrt hallpii. in Fall -M naUi 
intcnsivcn Lcbcrthcrapic Uonslnlicrt Tvordcn kmni c. M. d B 
handlung sparsiiincr Tvurde. ging wnigslcns die Anisocytlio.siw.ii 
ihren vorhcrigcn Wcrtcu zuruck. Fine Erklaning fiir diese \er- 
anderung liabe ich nicbt. dcr Untcrschicd isl 7.u gross uni von eiiiein 
tcchnischcn Felder bcdingl TVcrdcn zu konnen. Fine oclile perni' 
close AnUmie durfle nicbt vorgclcgcn liaben. Man kiinide sich 
moglichcrw'cise dcnkcn, dass bci gewissen Uramieanamion aus 
irgendcinc.m Grimd das anlipcrniziose Princip '/erstfirt Tvinl orler 
sicli nichl bildel, ivodurcli die Aniiniien in dieson Ffdlen den Typus 
der pcrniziosen Aniimic anncliinen. Fiibrl man liiese.s Princip in 
ausreicliender ftfengc zu, so versclnvinden die niakroeylaren Ziige, 
die Anamic als solchc ivird jedoch nichl geheill, da die irraniie als 
eigenc Anamieiirsaclie zuruckblcibt. In den drei Ffdh'n. ivo Slernal- 
punktion ansgcfubrl ivnrdc, Iraf nirn ini Knociienniark auf reii'b- 
licbc Normoblaslen. 

Dass bci Uraniicananiic ein pernizioses roles Blutbild vorkoni- 
nien kann, isl also dcullich, und cine Beslimnning de.s Heslslick- 
sloffcs im Blut niiissle also aucli avis diescni Grand zu den Bnliiu- 
untersucluingen bei pcrniciosavordaclillgon Bhitkranklieilen 
gehorcn. 


Lues. 

Ein pcrnicioscs Blulbild kann nach vi.a. van Dnyn (31) imd 
Gamna (37) bei Lues voikoinnicn. Nacgeli (79) lint einen deravUgen 
Fall beschrieben, tvo cine iicrniciosaalinlichc Aniiniie durcb Salvar- 
sanbchandlung geheill wirdc, M'as dor cinzige Fall von hietiscber 
pernizioser Anamic in dcr Lilcralur isl, dcr von ScbiiUen (951 
ancrkannl ivird. ^ 


Leukamic. 

Nad, Himveisen aus dar Lilcralur kann inakrocyllirc Anamic 1, 
cukdmion vcrscliicdcncr Typen vorkoramcn. So faiidcn Dose 
M and Hams (SO) in cincm grossen Malcrial i„ ciucm Tcil',1 
Me hyperclrromc, makrocyiare Anamic, .nandnnal norn 1 „ 
almlich, und solchc Blulliildcr scheinen hesonders hd > i 
schen Formcn yorzukomme. Mogensen 177 'fm , ' 

durchmesser in zwei Fallen 3"“ >'>Ml>lcn Milk 

Ecukhmlc, und In cincm ^l'™, 

wai cr so hoch wic hei pcrnicids 
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Anamie, dabei lag im gleichen Fall auch erhohte Anisocytbose vor. 
Die Price- Jones-Kurve wmrde iedoch nicht als pemiciosaahn- 
lieb angesehen. Hampson und Scliackle (50) haben bei einer 
aleukamischen Leukamie eine fiir die perniziose Anamie vollig 
typische Priee-Jones-Kurve gefunden. Schulten (95) meint, dass 
das rote Blutbild, besonders im anamischen Vorstadium einer 
Leukamie, sch-wer von dem der perniziosen Anamie zu unterschei- 
den sei. Vorkommen von Makrocythose bei Leukamie ist auch 
konstatiert worden von u.a. v. Boros (18), Brugscli (22), Csaki (26), 
Heilmeyer (52) und Murphy und Fitzhugb (78). Es ist also deut- 
lich, dass das Blutbild bei aleukamischer Leukamie in einem Teil 
der Falle dem der perniziosen Anamie ganz ahnlich werden kann, 
aber eine Sternalpunktion diirfte die Diagnose sicherstellen. 

Eigene TJntersuchungen: Ich babe einige Falle von akuter aleu- 
kamischer Myeloblast-Leukamie (Fall 70, 73 und 75, Tabelle 4) 
untersucht, wo der Farbeindex nieht gesenkt war, und wo der Wert 
fiir die Weissen Blutkorperchen nicht 5700 iiberstieg. Wie aus der 
Tabelle hervorgeht, war das rote Blutbild in diesen Fallen nicht 
ganz leicht von dem der pemicidsen Anamie zu unterscheiden, 
da in Fall 73 die Makrocythose an der oberen Grenze des Nor- 
malen lag, und sie in Fall 75 gleicli oberhalb dieser Grenze lag. Eine 
Sternalpunktion ergab in alien diesen Fallen die Diagnose unmit- 
telbar. 

Knochenmarkskrankheiten. 

Naegeli (79) behauptet, dass man ein perniciosaahnliches Blut- 
bild bei Knochenmarkstumoren, Knochenmarkskarzinom und 
Knoehenmarkssepsis erhalten kann. Bock (13) hat mit dem 
Halometer Makrocythose bei Knochenmarksmetastasen gefun- 
den, und Jorgensen und Warburg (62) sowie Schulten (95) geben 
an, dass dies in seltenen Fallen vorkommen kann. 


Cancer. 

Anamie bei Cancer in Verdauungskanal, besonders bei Cancer 
ventriculi, kann nach mehreren Forschern makrocytar sein. Em 
Teil der TJntersuchungen ist jedoch mit Halometrie ausgefiihrt, 
und Komplikationen wie akute Blutungen, Metastasen im Kno- 
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dienmarii utid dcr Lobcr cbcnso we die niclilso ungewaral.clic 
Zbination voa Caaccr venlriculi und peratofcer ^nn™ surf 
in gewissen Fallen niclit ansgcschlosscn, Weshalb die Angaben 


w'enieer zuverlassig warden. 

Alder und Markoff (2) fanden mil Hnlomclric bci Cancer ven- 
triculi oftmals Makrocy those, nichl beruUend auf der Lokabsation 
des Tumors oder auf ciner eventucllen Achylic. Sic fnndcn dagegen 
keine Durchmesscrerhohung bci Cancer in andcrnTcilcn dcsYcr- 
dauungsapparates. Bock (12), der mil dem Halonicter cine grossc 
Anzahl Falle mit Cancer vcntriculi nntcrsucht hal, zeigte, dass in 
anamischen Fallen, wenn sich kcinc frcic Salzsaurc ini Magensaft 


vorfand, sich oft klakrocythose vorfand, die unabhangig von der 
Lokalisation des Cancers und seiner Ausbreilung im i\Iagcnsack 
war [Bock (13)]. Er konnlc keine Makrocylliosc liei andcren 
Cancerfonnen aufweiscn, wenn kcinc Leber- oder Knochcnniark-s- 
metastasen aufgclrctcn waren. Mil dcr glcichcn IMclhodik stcllle 
weiter auch Cheney (23) in acht von 43 Fallen mil Cancer ven- 
triculi einen crhdhtcn MiUclclurchmcsser fcsl. Keller (G3) lial aus- 
serdem einen erhohten MiUeldurchmcsser bei Cancer auch in nnde 
ren Teilcn des BigesUonsapparates gefunden. Auberlin (5) gibl 
an, dass Makrocythose und Anisocythose nichl nur bei Cancer von- 
triculi sondern auch bei Cancer coli vorkommen kann. Mogensen 
(77), der sorgfaltige Messungen an cinigen Fallen mil Magenkrebs 
gemacht hat, stellte in cincm Fall crhdhtcn MiUeldurchmcsser 
und Anisocythose fest, aber in diesem Fall ivar einc Konibinalion 
mit pernicidser Anamie hdhst wahrschcinlich, Irolzdcm man die 
Price- Jones-Kurve nicht als vollauf typisch ansah. Ein andercr 


seiner Falle zeigte einen hohen Mittoldurchmcsscr, aber norniale 
Anisocythose. V. Boros (18) und Luckner und Tilger (69) finden 
nur leicht erhdhte Werte des Miltcldurchmesscrs in cineni Toil 
ibrer Falle von Ventrikelcancer. BorgbjaergundLoUrup (I7)und 

Brugsch (22) haben keine Makrocythose bei dicser Krankhcil nach- 
weisen kdnnen. 


Als Grund Mr Maltrocytliosc bd Csncw veutriculi hat man 
S.C1, emen Mangel in dor BiUnng von inlrinsia faclor odor cine 

mangelnde Resorbtion dcr antiperniaiosen ' Faklorcn gcdaohl 
egaloblastmark odor omen Ertolg von Leberthcrapio hat man jo- 
doch nicht konstatieren kdnnen uuin jc 

Bigene Unlersucfiunjrn, Untor' ungotahr 30 Fallon mit Cancer 
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vcntriculi, die nicht mit pernizioser Anamie kompliziert waren, 
habe ich nurzWei antreffen kdnnen, deren Farbindex nicht gesenkt 
war. Diese beideii Falle (Fall 72 und 79, Tabelle 4) zeigten, wie 
aus der Tabelle hervorgeht, koine Makrocythose. 


Aplaslische Anamie. 

Bei dicser Krankheit liat Wintrobe (106) durch Blutkorperchen- 
volumenbcstimmungen festgestellt, dass die Anamie makrocytar 
sein kann. Price-Jones (86) ncnnt zwei Falle von aplastischer 
Anamie niit erhdhtem Mitteldurchmesser und gesteigerter Aniso- 
cythose, also das gleiche Bild wie bei pernizioser Anamie. Fine 
Sternalpunktion diirfte zur Diagnose helfen. 


Thrombopcnische Purpura. 

Es ■\verden zwei Falle von Makrocythose bei einem derartigen 
Zustand von v. Boros (18) mitgeteilt, wahrend Heilmeyer (52) ein 
normales rotes Blutbild gefunden hat. 


Eigene Untersuchung : 

Fall 47, Tabelle 4. Die Patientin kam zum ersten Malim Januar 1943 mit 
einer thrombopenisclien Purpura von unbekannter Atiologie. Thrombocy- 
ten 15000. Weisse Blutkorperchen 6000 mit 30 % Lymphocyten. Keine 
Milzvergrosserung. Das Sternalpunktat zeigte reichlich Kegakaryocyten, 
aber sonst nicht Bemerkenswertes. Es konnte kein Brfolg von Leberinjek- 
tionen nachgewiesen werden. Dieser Fall zeigte so einen Mitteldurchmesser 
an der oberen Grenze des Normalen, eine pathologische Makrocythose 
samt einer, trotz der massigen Anamie, greifbare Anisocythose; mit ^4e- 
ren Worten ein Blutbild, das man bei einer moderaten perniziosen Anamie 
sollte linden konnen. 


Splenomegale Anamien. 

Heilmeyer (52) konnte in drei Fallen, die als Morbus Banti 
rubriziert waren, einen etwas erhohten Mitteldurchmesser finden, 
wahrend Vaughan und Goddard (104) einen normalen Durchmesser 
bei Anaemia splenica bekamen. Holler und Kudelka (58) stell- 
ten Mikrocythose bei gewissen Milzkrankheiten test. 
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Eigene Untcrsuchung. Fall 46. Tabelle 4. Die Pniicnlh, hallc 
eine Anamic, Leukopenie unci Tlirompobcnie soWJc cmc Mil/Acr- 
grossenmg. Die Durcbmesserbesiimiming ergab normale Werlc. 
Nach Milzexstirpalion ixat eine Besscrung dcr BlulAverlc cin. 


Hamolijlisclie Anamicn. 

Unter diescr Bezcichnung TVerclen cine Reibe versebiedener 
Anamieformen mit variierenden Sjnnptomen zusamnicngcfas.st. 
Die IMorpbologie der rolcn Blulkorpercbcn isl in vielcn Fitllen iiiclit 
naher sludiert, aber das Blulbild sebeint in cincin Toil Fitlle dcni 
der perniziosen Aiianiic ganz abnlicb 'werden zu kdnnen. Fs ist all- 
gemein bekannt, dass bci dcr gcwobnlicbcn faniiliaron liiiinolv- 
tischen Tclcrusform fast imnicr cine Yerringcrung de-s Durcb- 
messers der roten Blutkorperchcn zu finden ist, Irotzdcin der I'arb- 
index auf Grund von Spbarocylbose niebt bcrabgcscl'/.t isl. Die 
Ahnliclikeit mit einer perniziosen Anamic isl in diesen Fallen nur 
oberflachlich, Bci andcren essenlicllen bamolytiseben Anamicn, 
die unter verscbicdcncn Namcn bcscbricbcn v'erden, z.B. Aniimia 
Lederer, kann dcutlicbe Makrocythose vorkommen [Dyke and 
Young (30), Kienle (64), Scbullen (95)]. Das Material der Klinik 
in Uppsala ist von Dr. Glyn zu spatcrer Publizicrung bcarbeitel 
v'orden. 


dlnge Zusiande mil Makrocythose. 

Dass nach ciner akuten grosscren Blutiing cine vergrosserte 
Anzabl Makrocyten in der Blutbalm auftreten kann, ist allgemcin 
bekannt. Makrocythose im Blut ist ausserdem bci gewisse Ver- 
giftungen festgestellt Worden. Avie mit Blei, Fenylbydrazin.'Tetra- 
ch orkohtasWf^ Benzol „„d Toluol [Aider und Markoff 

Hoinle, Castle und 

tobe ^(99)1 Shnmacker u„d Win- 
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Diskussion. 

Das rote Blutbild der perniziosen Anamie wird charakterisiert 
tcils durch cine vergrosserte Anzald grosser Blutkorperchen, 
welclie Verursachen, dass der Mitteldurchmesser fast immer deut- 
lich erlidht wdrd, teils durch eine starkere Anisocythose. Eine 
grosse Anzalil Mikrocyten kann jedoch iewirken, dass der 
Mitteldurclimcsser nicht erlioht wird, aber eine pathologische 
Anzalil grosser Zellen zeigt, dass eine makrocytare Anamie trotz- 
dem voriiegt (siehe aucii Fall 30 und 58). Weder Anisocythose oder 
klakrocjdhose .allein oder zusammen sind jedoch Bewise fiir 
eine pernicidse Anamie. Die Anisocythose, die im allgemeinen 
umso mehr zunimmt, je mehr die Anzahl der roten Blutkorperchen 
sinkt, kann bei jeder hochgradigen Anamie vollauf die gleichen 
hohen Werte erreichen wie bei einer perniciosen Anamie. Als Bei- 
spiel hierfur fiihre ich eine typisclie sideropenische Anamie an 
(Fall 57, Tabelle 4), bei der die Verbreitung ja bedeutend ist. Das 
einzigc Typisclie bei einer Anisocythose bei pernizioser Anamie 
ist vielleicht, dass eine ausgesprochene Anisocythose friihzeitig vor- 
zukommen pflegt, schon bei relativ massigem Anamiegrad. 
Eine Anisocythose beruht ja auf einer erhohten Anzahl kleiner 
Blutkorperchen oder auf einer vergrosserten Anzahl grosser oder 
auch auf beidem. 

Atiologisch ist zur Mikrocythose angefuhrt vv'orden, dass das 
Knochenmark bei erhdhter Inanspruchnahme, bei iiberstiirzter Aus- 
schwemmung und besonders bei Insufficienz kleine Blutkdrper- 
chen liefert [Alder (1), Alder und Markoff (2), Bock und Jom- 
bres (14), Holler und Kudelka (58), Rohr (88)]- Weiterhin soli 
eine Storung in der HamoglobinVersorgung eine Ampassung an 
die Verminderte Hamoglobinsynthese durch Produktion von klei- 
neren Zellen Verursachen [Alder (1)]. Besonders auffallend sollte 
dies bei Anamien auf Grund von Eisenmangel sein, die vde all- 
gemein bekannt ist — oft einen niedrigen Mitteldurchmesser der 
roten Blutkorperchen haben. Ich habe Gelegenheit gehabt, z^ei 

Falle mit Blutmangel zu untersuchen,'«VelchealstypischeAnamien 

mit Eisenmangel begannen, bei denen sich aber allmahlich. eine 
sichere pemiziose Anamie entwickelte. 
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30 A G. $, geb. 1874. In mchrercn Jabren blcicb und mtide. 
wjf 4 Madomiska Sjnkhusct am 20-11-1930 aufgcnommon Dm 
T, m-iElypil zeiRle cine histaniinrefraklarc Achylic. Iclonismdex 4. 
w'Cls %, rol Blalkorporclicn 2.7 Million™, IndcT; 0.8. M 7.80 ,i, 
“ 95 0 Makrocylliosc 24 %. SIcraaJpmWion-. nomaio5lux.cl.on. 
l..rk me Pallenlin mirde mil EiBenprrgmral bclmndcll, ivodiird. d.c 

Bfulwerle sliegen, sodoss am 11-2-37 U, 03 % avar 
nen. Trolz fortgeselzlcr Eisenmcdikation zu Ilau.so wirdc djc I .ilicnhn 
dock wneder schlimmer und mirde •vvicdenim am 18 — ^1—37 aufgcnom- 
men. Sie zeigle jclzl Nervcnsymplome in Form von hcrabgc.iol zlcr grohcr 
I&aft im rechten Bein und posiliven Babinskireflcx am linkcn Fuss. Tele- 
nisindex 25. BIul: 18 %, rote 0.7 Miilionen, Index 1.3. Das Stcrnalpunktat 
zeigte zahlreiche lypische Mcgaloblastcn. Mil allcinigcr Campolonbchand- 
lung erzieUe man cinen ausgczcichnctcn Erfolg, so doss am 5 — 7 — 37 Iih 
86 % war und role 5.2 Miilionen. 


Fall 58, J. B., $, gob. 18G4. (Dcr Fall isl von J. Waldcn.slrdm in Nor- 
disk Medicin 1941, Scilc 2345 publizicrl worden.) Die Paliontin unirdc 
1931 im Akademiska Sjukhuscl fur Anamie gepflegl. Damals lib 50 %, 
role 4.7 Miilionen, Index 0.5. Besserto sicb gul mil Eisen. Wicdoraufgc- 
nommen am 14 — 6—1938 und zoigle da ausgesprocbenc Koilonyebie. 
Keine freie Salzsiiurc im Magensafl, Irotz in.slaminstimu1alion. Iclcrus- 
index 4. Hb 30%, role 1.7 Miilionen, Index 0.0. M 8.23 /t,® l.OC, Makro- 
cylhose40%. Tlirombocylen 96000. Rcliculocylen 3.8 %. Das vStenud- 
punklat zeigle normalcs Enochenmark. Sie wirde nur mil Eisen be- 
handell, und am 26 — 7 — 38 war bb 80 % und role 4.5 Miilionen. Aul 
Grund von Anamie -wurde die Palientin aufs Neue am 10 — 1 — -11 aul- 
genommen. Iclerusindcx war da 11, hb 26 %, role 0.9 Miilionen, Index 
1.4. Stemalpunklion; lypiscbc Mcgaloblaslon. Mil Campolonbcbandlung 
bekam man eine deutlicbe Rcliculocylenkrisc, und die Bliilwcrlc WTircn 
am 28 — 1 — 41 hb 66 %, role 2.8 Miilionen. 


Aus diesen Fallen gcht licrvor, dass Irolz Eisenmangds mil 
seiner Tendenz zur Mikrocylliose die Makrocythosc dcr pernicio- 
sen Anamie schon in eincm friilicn Stadium dcullicli war, ivonn 
auch die grossen Z'cllen auf Grund ihrer relaliven Mindcrzalil keine 
starkerc Erholiung des Mitleldurclimcsscrs liaben veruKachen 
konnen. Es liatte also in beiden Fallen schon bei dcr ersten Untcr- 
suchung (1936 resp. 1938) dcr Verdacht auf eine pcmiciose Aniimio 
entstehen konnen, v/enn man damals cine Durchmessermessung 
vorgenommen hatte, und niclit wie jetzt erst hinlerhcr ^ 

^ Dass Makrocythosc ausser bei pernicidscr Au.-im’in o.. i i • 
einer Reihe Verschiedener Kjankheiten vnri / ^ ' 

im Vorhergehenden beleuchtet -worden Eine^Tvir” 

Bildung von abnonn grossen Zellen hat ma„ i,„ ang2„ 

71 Acta med. scandinav. Vol. CXIX 
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mehr oder weniger gutem Grundgesucht in einem aus Verschiedenar- 
tigen Griinden entstandenem Mangel an antiperniziosem Princip, 
welches- ja erforderlich ist, damit die blutkdrperchenbildendeii 
Zellen im Knochenmark auf normale Weise reifen konnen. 1st 
der Mangel hochgradig, so bekommt man eine totale Blockade der 
Erythropoese, die umschlagt und megaloblastisch wird, so wie 
bei essentieller und symptomatischer pernicioser Anamie. Bass 
ausgesprochene Makrocythose durch einen solchen Mangel auch 
ohne megaloblastische Blutbildung auftreten kann, ist ja bekannt 
von den Fallen Von pernizioser Anamie, bei denen Knochenmarks- 
Veranderung nicht konstatiert Wcrden kann, was auch meine fru- 
hen Falle zeigen. Es durften sich auch andere Erklarungen fur 
Makrocythose linden lassen, hierfiir spricht ja u.a. das Faktum, 
dass in vielen Fallen mit makrocytaren Anamien kein Erfolg niit 
Lebertherapie aufweisbar ist. 

Eine ausgesprochene perniziose Anamie ist leicht zu diagnosti- 
zieren, es konnen aber, worauf in der Einleitung hingewiesen wurde, 
Schwierigkeiten bei weinigcr ausgepragten Anamiegraden ent- 
stehen. Aus Angabcn in der Literatur wie aus eigcnen, liier mit- 
geteilten Untersuchungen geht hervor, dass deutliche Aniso- 
makrocythose schon bei relativ geringer Anamie vorkommt, weshalb 
eine Messung des Durchmessers der roten Blutkorperchen von 
grossem diagnostischem Wert in diesen Fallen sein kann. Gewiss 
kann ein gleiches oder ahnliches Blutbild bei anderen Krankhei- 
ten vorkommen, worauf man Rucksicht nehmen muss; besonders 
will ich Lebercirrose, Hypothyreose, Uramie und aleukamische 
Leukamie hervorheben. Kommt aber eine Makrocythose und eine 
grossere Anisocytose bei einer histaminrefraktaren Achylie vor, so 
wird eine pernicidse Anamie sehr wahrscheinlich. Noch wertvol- 
ler wird die Messung des Durchmessers dadurch, dass man zu 
behaupten wagt, dass — wenn keine pathologische Makrocythose 
bei Anamie mit 3 Millionen roten Blutkorperchen oder darunter 
vorkommt — eine perniziose Anamie ausgeschlossen werden kann. 


Zusammenfassung. 

l. Eine Projektionsmethodik zur Messung des Durchmessers 
roter Blutkorperchen wird angegeberi. Der Normalwert des Mittel- 
durchmessers war 7.64 [i. 



STm.F. C.tt MF WAFFOStFSCUr. »r,t,r.UTFSF FFF AH.FO- FTC, U..! 

2 Ef wW auf die Sdiwicrigkcilcn ffit die FrOlidiiignose tier 
pe^ieioson Ana, me l.inge.'icFen. Der Verier l,aU8lr.,.gercM 
mbcLandcItc, siclicre pcrnidoFC AAvamion .ml e.nom BU.U..rt a™ 
ungefalir 3 ^^mUonen role Blulkorpcrchcii per mm , und l> 
ncucntdccktc perniziosc Anumicn nul dein gleicben kmmm- 
grad untcrsuchl. AHe diese zoiglcn lypiseke AnisomnkrocyU^osc. 

3 In keincm Von dicsen 2J FrdU'n knniilc (he DJufinose 
perniziosc Anamic durcli den Befund aus der Slornnlpunktion 
gestellt v/erden. 

4 . Durcli Lilcraturreferat vie durch eigene Untcrsuchungen 
^'/ird gczeigt, dass cin dem der perniziosen Anamic glciclies 
Oder alinlichcs roles Blulkild bci oiner Anzalil Ivcanklieilen \or- 
kommen kann. 

5 . Der Verfasscr ^s'iU hesonders beloncn, dass cin dcin der IVr- 


nlziosa gleicbcs BUdbild bei Uraniic in 4 I'allcn gefunden wurde. 

6. Einc Anisomakrocylbosc bci bislaniinrcfraktaror Achylic 
macht die Diagnose porniziOsen Anutnie biicbsl wabrscbcinbrli. 

7. Komml bci cincr Aniiniie mil 3 Millioncn rote l^lulkorper- 
chen Oder darunter kcinc. Makrocylbosc vor, kann pendzidse 
Aniimic ausgcscblosscn Vv'crdcn. 


Der Verfasscr dankt Docent .Ian Waldenstrom fiir den Yor- 
schlag zu dicser Arbeit sowic fiir AnWeisung von Patienton znr 
Untcrsuclnmg mil friilicr pernizioser Aniimie, die fiir .Scrumeisen- 
unlersucbungen zusammcngcslelll ivaren. Der Verfasscr dankt 
auch fiir Ralscbliigc bci der Durcbfiibrung der Arbeit. 
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The Intrinsic Factor Activity of Highly Purified 
Preparations of Aminopolypeptidase. 

By 

GUNNAR AGREN and JAN WALDENSTROM. 

(Submitted for public-ation June 28, fOM). 


I. Chemical and Physiological Part, by Gunn'au Aghen. 

In 1929 Castle advanced the theory that an external, ^exlrinsicj' 
factor (present in food) and an internal Mnlrinsicu factor (present 
in gastric juice) on interaction gave rise to a substance which was 
active against pernicious anemia. In 1934 Mcuicngraclit localized 
the intrinsic factor to the pyloric-duodenal region of the alimentary 
canal. Reimann (1931), Walden and Clo^Yes (1932) and Wilkinson 
(1933) made investigations on the properties of the intrinsic factor. 
Based on the results of these Wilkinson considered that the factor 
was of enzymatic nature. Later on it was demonstrated that the 
enzyme was not identical with pepsin, rennin, knthepsin or lipase. 

In a series of papers the present author has advanced the theory 
that the intrinsic factor of Castle might be identical with the en- 
zyme aminopolypeptidase present in pyloric and duodenal mucosa 
(Agren, 1942 a and b, 1943). In brief the experiments reported in 
these papers demonstrated that intravenous injections of crystal- 
line secretin provoked on cats a secretion from the mucous mem- 
brane of the distal part of the pyloric and the proximal part of the 
duodenal region, the part of the alimentary canal from which the 
intrinsic factor is considered to be secreted. (Mcuicngraclit 1934 
Wallgren 1943, Strunge 1944). The secretion contained a rather 
high concentration of aminopolypeptidase. In accordance with the 

jt2 — Ada tried, scandinav. Vol. CXIX. 
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results obtained by Castle it was demonstrated that an enzymatic 
reaction (proteolysis) took place after incubating the secretion with 
a muscle extract. When purifying the aminopolypeptidase from the 
hogs pyloric mucosa it Avas found that the purified enzyme solu- 
tion apparently contained most of the intrinsic factor activity 
present in the mucous membrane. The intrinsic factor activity was 
estimated by allowing the purified enzyme solution to react with 
liver according to the method outlined by Reimann 1931 and Sjo- 
gren (1940). At this stage of the investigation (1941) the amino- 
polypeptidase had been purified about ten times. The possibility 
could therefore not be excluded that the parallelism was but a 
mere coincidence. Since then the enzyme has been further puri- 
fied about ten times, in all, about a hundred times. In the present 
paper the method of purifj'ing the enzyme is briefly described and 
the intrinsic factor activity of this highly purified material is re- 
ported. 

Expcrimenial. 

L Chemical Methods. Protein nitrogen was determined by the 
micro-Kjeldahl procedure. Traces of ammonium sulphate conta- 
minating the dialysed solutions necessitated a preliminary preci- 
pitation, of the protein with trichloracetic acid. Usually 1 ml of 
solution containing 0.2 mg of nitrogen was precipitated with 2 
ml of 10 % trichloracetic acid. After heating for two minutes at 
100° C the mixture was cooled in tap Avater, the precipitate centri- 
fuged and washed tAvice Avith 2 % tricliloracteic acid and hydro- 
lyzed Avith concentrated sulphuric acid. 

Total Carbohydrates Avere estimated by the method of Tillman- 
Philippi in the modification of Sorensen and Haugaard (1933). 

Aminopolypeptidase activity Avas determined by the micro 
method of Linderstrdm-Lang and Holter (1931). A 0.2 mol solution 
of alanyl-glycyl-glycin Avas used as substrate. The digestions Avere 
carried out at 40° C for 30 minutes using 7 mm^ of substrate and 7 
mm® of enzyme solution. In the titrations n/20 HCl Avas used. 

11. Method of Preparation. As previously described, the hogs 
dried pyloric mucosa (Stotal made by the Astra Corporation, 
Sddertalje, Su'^eden) contains about 50 % of the aminopolypepti- 
dase activity of the fresh pyloric mucosa (Agren, 1942 b). From 
this substance the enzyma was usually prepared. The method 
which Avas finally adopted is briefly summarized in the folloAving. 



the intiuns.c rACTon actuitv or .nr.nrv pun.rn:.. etc. IGO 

1) 100 g of Slolal powder were cxlraclcd willi 2000 mi of a 0.3o 
saturated solution of ammonium sulphate in m/10 sodium bicar- 
bonate by shaking for 2 hours. The unsolved was separated by 
centrifugation and the solution brought to 0.0 saturation b> 
adding solid ammonium sulphate. Tlic suspension was allowed to 
settle for 1 hour and filtered after addition of 7 g of coar.se (1 lyflow) 
Cel on 30 cm Buchner funnels covered with filter paper and with a 
layer of coarse Cel. The filtrate was discarded, 

2) 100 g of the above filter cake were extracted with .aOO ml 
of 0.1 lil pH 7.4 phosphate solution and the filler Cel separated 
by centrifugation. The centrifugate was dialy.scd during constant 
stirring in thin cellophane tubes against 0,01 M pi 1 7.4 phosphate 
solution. After 4 hours of dialysis the solutions wore almost freed 
of ammonium sulpluatc. This solution was used in the first investi- 
gation as to the intrinsic factor activity of the purified aminopoly- 
peptidase solution. (Agren, 1912 b). 

3) The dialyzed solution from 2) was diluted with desUlled water 
until the concentration of protein nitrogen was about 0.8 mg ))cr 
ml of solution and heated to 50° C for 3 minutes. The solution was 
then precipitated with optimal amounts of a 0.5 K solution of lead 
acetate, usually about 00 ml per 1000 ml of enzyme solution, 'riic 
lead precipitate was separated by centrifugation and the filtrate 
neutralized to pH 7.4 with sodium hydroxide. When proceeding 
in this manner, there usually occurred an opalc.sccucc which was 
removed by separation. The clear solution was concentrated in 
vacuum at 15° C to a tenth of the original volume. 

4) The concentrated solution from 3) was hronght lo 0.8 .satu- 
ration of ammonium sulphate in m/10 sodium hicarhonatchv 
adding solid ammonium sulphate and sodium hicarbonnle, .About 3 
g of coarse Cel were added and the suspension filtered on a Buchner 
funnel covered with a layer of coarse Cel. The weight of a moist 

cake of precipitated enzyme Avas ahonl 15 g. The lillrale was dis- 
carded. 


5) Four cakes from i) ivcre exlr,iclc<l willi 100 ml of a m/lo 
pH 7.4 phosphalc solulion. Tlio Cel iv,ns scparalc.l bv ee.ill ifiim- 
l.o„ and the solution dialysed for 2 boors .ai-ainst M;ioo pH 
74 pbospbate solution. The dialysed selulien vas brmmlit 
fo 0.6 saturation of aiiiiiioninm si,l|,|,alc „i,d .. 

arbouatc by adding 11, o solid .salts. About 3 g of coarse Cel were 
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Table 1. 


The numbers refer 
to the figures of the 
different steps of 
the method of prepa- 
ration given in the 
text. 

1 

C w 

s S 

o 

« >7^ 

o 

o tc 

E£ 

Protein nitro- 
gen mg/ml 

Activity in 
ml n/20 HCl 

Per cent 
of activity 
original 

Carbohydrate 
(as glucose) 

1/mm® 

l/mg 
P. N. 

rag/ml 

activity in 
mln/20HCI 
per mg of 
glucose 

1 

6 

120 



100 

0.04 

1.20 

2 

6 

0.8 


KM 

92 

0.06 

9.50 

3 

4 

1.0 


36.0 

60 

1.4 

26.0 

4 

4 

3.9 


33.0 

55 

4.8 

26.0 

5 

■I 

4.3 


40.0 

40 

4.0 

45.0 

C 

H 

G.O 

EDI 

66.0 

25 

4.0 



added and the suspension filtered on a Buchner funnel covered 
with a layer of coarse Cel. The filtrate was discarded. 

6) The filter cake from 5) was extracted with 70 ml of M/10 
pH phosphate solution. The filter Cel was separated by centrifuga- 
tion and the solution dialysed for 2 hours during constant stirring 
against ]\I/100 pH 7.4 phosphate soliton. The dialysed solution was 
brought to 0,5 saturation of ammonium sulphate in M/10 sodium 
bicarbonate by adding the solid salts. The precipitate was centri- 
fuged in a Beam ultracentrifuge. 

Quantitative data from the different stages of the preparation 


are given in Table 1. 

III. Method of Demonstrating the Intrinsic Factor Activity of 
the Aminopohjpepiidase Solution. The intrinsic factor activity was 
estimated by allowing a sample of the one a hundred times punfie 
enzyme solution to react with raw liver according to the principles 
outlined by Sjogren (1940). He assumed that liver, like meat, wou 
contain extrinsic factor. This assumption proved correct because 
the properties of the liver were found to be extremely satisfying m 
this respect, considerably more satisfying than any other materia 
that had been tested. Pyloric mucosa was used as source of intrinsic 
factor. The two factors were allowed to react under certain con- 
ditions and in optimal relations. In this reaction the effect of the 
liver preparation — Hepaforte, Astra became 10 times s ro 
oer so that the .diver material.) which was considered adequate loi 
an orally administered maintenance dose in the 
nicious anemia in man was obtained from only g ® 
activated liver instead of from 250 g of non-activated iver. 
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The estimation ol the intrinsic factor activity of the purified 
aminopolypeptidasc solution was based on the foUoNving experimen- 
tal results; The concentration of aminopolypeptidasc in the fresh 
pyloric mucosa was determined. Thereupon it was easy to calcu- 
late, the amount of cnzjunc activity present in the sample of pyloric 
mucosa used by Sjogren as intrinsic factor material. Tlie next step 
was the determination of the aminopolypeptidasc activity of Uie 
vacuum-dried pyloric mucosa. This was the material from v hich 
the enzjTne of the present investigation was prepared. It was 
found that half of the original aminopolyjicptidasc activity was 
left after the desiccating process. As 1 g of the dried material was 
prepared from 6 g of fresh material it was easy to calculate how 
much of the purified enzyme would be used in the activating expe- 
riment.^ In the course of this, the aminopoh-pcplidnsc from 10 Ug 
of vacuum-dried pyloric mucosa was purified according to the 
method given above. As the method yielded about 25 %. the 
amount of the aminopolypeptidasc activity in the solution of the 
one hundred times purified enzyme was the same as in 2.5 kg of 
vacuum-dried or 7.5 kg of fresh pyloric mucosa. Tlie solution was 
divided into halfs (dry weight of each = 10.5 g) One half of the 
solution was substituted for the intrinsic factor activity of 3.7 kg 
of fresh pyloric mucosa in the activation of raw liver. This prepara- 
tion was called number 2. In preparation number 1 the other 
half of the enzyme solution was .substituted for the intrinsic factor 
activity of /.5 kg of fresh pyloric mucosa. It was assumed that, if 
the intrinsic, factor activity had really been purified parallel with 
the aminopolyeptidase activity, then it should be even possible to 
trace the activating effect of half of the’ optimal dose of intrinsic 
factor on liver. The activating experiments were carried out by 
Sjogren at the Astra Corporation. Tlie daily Ihcrapcutienl doseof 
the preparations 1 and 2 contained material from about 30 g of 
teh acUvaled raw liver. la 11, c clinical part of II, ia work it ia al.own 

that both preparations arc active when tcslcci on palicls snitcrinK 
from pernicious anemia. ^ 

Results and Discussion. 

One of the twm main results in the present mnor i. i 
stration of a method bv wdiieh P^Peris Ihc demon- 

y 1 the cn/ynic nminonolvncntid'isi' 

^ Thanks arc due to Ihe Aslra rn. ,■ ^ PC]iU(iase 

process. orporaliou for carryiiiR out Uic acllvalton 
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may be purified a hundred times. The details of the method together 
with a report of some of the chemical and physiological properties 
of the enzyme -will be published elsewhere. In this paper only a 
brief summary is given. In this connection it must be emphasized 
that usually such a high degree of purification has not been found 
necessary in the isolation in crystalline form of other proteolytic 
enzymes of the alimentary canal. 

The other main result of the present investigation is the demon- 
stration of the close correlation existing between the intrinsic 
factor and the enzyme aminopolypeptidase of the pyloric mucosa. 
During the whole method of purification involving a rather long 
and comphcated series of chemical procedures, the intrinsic factor 
activity of the original material seems to have paralled the activity 
of aminopolypeptidas. This strongly favors the authors hypo- 
thesis of the existence of a relationship between these two factors 
of the pyloric mucosa even in face of the fact that it will not be 
possible to furnish definitiv proof before aminopolypeptidase can 
be isolated in pure form. 

Until recently the attempt to investigate what kind of reaction 
takes place between extrinsic and intrinsic factors as well as its 
determination has not been especially tempting. One of the reasons 
is that both the reaction product of intrinsic factor — the active 
factor of the liver — and especially the substrate — the extrinsic 
factor — have not been isolated in sufficiently pure state. The 
enzymatical specifity of intrinsic factor has also been unknown. At 
present, hoAvever, recent investigations in this field have brought 
forth results which seem to promise that the nature of the reaction 
betw'een extrinsic and intrinsic factors may be unveiled. 

Bonsdorff (1943) demonstrated that in patients with per- 
nicious tapeworm anemia, who were given a diet consisting of car- 
bohydrates, fat and vegetables and which therefore presumably 
wa5 poor in Castle’s extrinsic factor, blood remission failed to set 
in after the expulsion of the worm. If, however, substances rich in 
protein and probably containing the extrinsic factor were added 
to the diet, the blood values improved quickly. Thus remission set 
in following the administration of meat, milk, Hammarsten s cascirij 
commercial pepton, bre-wer's yeast and of a concentrated yeast 
extract as well as — although to a lesser degree of soy bean 
protein. On the other hand the antipernicious principle of the liver 
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is supposed to be a dialysablc polypeptide vvith a molecular y.-cight 
ranging between 2000 and 5000 (Dakin and West, 103G; Karrer, 
1941, 1943). Thus both, the substrate and the reaction product of 
the intrinsic factor, seem to be related to protein-like substances 
and therefore the assumption is jicrmissiblc that the intrinsic factor 
might be a proteinase possibly the aminopolypeptidase, which 
according to the authors investigations is secreted from the pyloric ■ 
duodenal region of caLs during the influence of secretin. The results 
of the present investigation support the assumption of a close 
relationship between the intrinsic factor and aminopolypeptidase. 
In such case the presumable function of the intrinsic factor would 
be to set free certain amino acids or combinations of amino acids 
which are a necessary part of the liver factor. If this view is' con’ccl 
then the aminopolv'pcptidasc is not likely to attack the. antiperni- 
cious liver factor in spile of its character of a peptide. This as.suinp- 
tion was verified (Agren, 1913). If aminopolypeptidase was iden- 
tical with intrinsic factor one cannot but assume that the inter- 
action between extrinsic and intrinsic factors must take place at n 
pH = 5. The recent investigations of Castle and coworkers (1939) 
.seem to bear put that this is the ease. 


Summary. 

The enzyme aminopolypeptidase from the hog’s pyloric 
mucosa was purified a hundred times. As illustrated iii the 
chnieal part of this paper the intrinsic factor activity of the pyloric 
mucosa seems to have closely followed the aminopolypeptidase 
activity through all the stages of the — preparation method. This 
fact strongly supports the author’s view that the intrinsic factor 
may be identical with the aminopolypeptidase in the pvloricand 
duodenal mucosa and in the juice secreted from thc.se parks of the 
alimentary canal under the Influence of secretin. 

The writer is indebted to the .lolian and Tlicrcsc Andcrsson.s 
Iinne boundation, the Petren Foundation and the Astra Corpora- 
lon for their grants which supported the present investuf f- 
He turlhar acknowledges Ins thanks to .Messrs Tjndor FhZi 
and Schcin as well as to Mrs Agren and Miss i r 

valuable assistance Ihronghont^the 
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II. Clinical part, by Jan Waldenstrom. 

The clinical testing of the preparation previously described by 
Agren has been carried out on four patients with pernicious anemia 
at the Medical Clinic of the University Hospital, Uppsala. Three 
cases suffered from untreated pernicious anemia one case was 
in a relapse. The result was somewhat varying but in two cases 
there was seen a very prompt and effective response. The case lus- 
tories will be briefly related and discussed before I enter on a gene- 
ral discussion of the subject. 

Case I. Male patient born in 1864. Admitted on Jan. 17th 1944 because 
of bad appetite, loss of weight and anemia. The chief features of the blood 
picture are seen from fig. 1. Tongue absolutely smooth. No neurological 



Fig. 1. Graph showing response in a case of pernicious anemia (Case 1) to oral 
treatment with liver activated with purified aminopolypeptidase. 


symptoms. No urobilinuria, but icterus index 11 (Meulengracht). Histamine 
refractive achlorhydria. White blood cells 7,100. Differential count nor- 
mal. Considerable anisomacrocytosis. No occult blood in the stools. Roent- 
gen of the stomach: no signs of tumor. Sedimentation reaction 40 — 50 
mm/hour. No fever. Sternal puncture: typical megaloblastic marrow. The 
patient was observed a few days before treatment, during which time the 
blood values remained constant. He was then treated with the stronger 
preparation (Nr. 2) for seven days. When a definite reticulocyte response 
was found, he was given the preparation number 1. The effect was very 
good as is seen from the curve. His appetite increased very much. The 
papillae on the tongue regenerated rapidly. The S.R. went down to 3 
mm/hour. 

It is obvious that the response was very effective as regards all sym- 
ptoms. The reticulocyte peak reached the maxima] value as defined by 
Minot tor that initial erythrocyte count. The increase of the platelet count 
was very strong and comparable to the maximal values found by l^ol' 
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denslrom and Obcrg aricr massive doses of liver cxlracl. Tlic regenera- 
tion of the papillae of the (ongne was very complete ami rapid (registered 
photographically). Also the S.R. and the icterus index were restored to 
normal. The value of ■! Mill, was reached in practically one month. Thi.s 
compares well with the averages found by the American author.s (Murphy 
et al.) after massive parenteral therapy. The response of the serum iron, 
which according to Waldenstrom (191't) is an absolutely reliable sign of a 
remission, was also marked. 11 is to be regretted however that there were 
no determinations made before the 8th day of the treatment, as the lowest 
value is usually found between the 3rd and 5lh davs of the treatment (see 
Waldenstrom, 19-t4). 

Case II. JIale patient born in 1878. lie was first admitted on May lOtli 
1939 with signs of typical pernicious anemia. Rod blond cells 2 mill, ilemo- 
globin o8 %. He was treated with Campolon in massive doses and reacted 
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ent improved considerably. ^•^>''^>'01 stnlus of (he vJi- 
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be normal alter treatment with liver extracts. The previous reaction of the 
anemia on treatment with liver extracts puts the diagnosis beyond doubt. 
The effect of the new preparation was not so strong as in Case I. It was 
very typical however and resulted in a practically complete cure with 
4 mill, ery between 3 and 6 weeks after institution. 

Case III. Male patient born in 1897. Admitted on Jan. 17th with high 
fever and signs of pneumonia. The fever soon subsided with sulphathiazol 
treatment. There were found typical signs of pernicious anemia. Blood 
values; see curve III. Urobilinuria. Megaloblastic sternal marrow and 
anisomacrocytosis. Leucocytes 3100/mm®. Differential count normal. 
The S.R. showed very high values (pneumonia). The result of the treatment 
on the blood values is seen on fig. 3. 

The reticulocyte peak was rather low but still corresponded to the 
average percentage value determined by Murphy after intramuscular in- 



Fig. 3. Graph showing response in a case of pernicious anemia (Case 3) to 
oral treatment with liver activated with purified aminopolypeplidase. 


jection of potent liver extracts. There was found an average platelet peak 
on the 11th — 17th day. The serum iron value was definitely lowered. The 
increase in the erythrocyte count was slow also after parenteral liver 
extract (Heptomin 4 ml x 3). 

In order to test the potency of the first peroral preparation the patient 
was later given massive doses of a potent liver extract intramuscularlj , 
but without a second reticulocyte reaction. This ought to he interpreted 
as a sign that the second dose was not more potent than the first. Tlie 
serum iron value at the time of the injection was already low and was not 
materially altered by the injections. There w’as no second increase in the 
platelet count. 

Case IV. Female patient born in 1880. Clinical picture not quite charac- 
teristic for pernicious anemia. Since Nov. 1943 bad appetite, never hungrj, 
often vomiting. Tongue-burn. No fissures in the corners of the mout i. 
Severe loss of weight. Admitted for anemia and increased S.R. on Jan. 
12th. Tongue red, practically smooth (photograph). Normal blood pressure. 
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Left acLiHes reflex absent. Urobilinuria, no albuminuria. Sternal puncture: 
normal marrow, no megaloblasts. We blood cells 5,700. Differential 
count normal. Roentgen of the stomach normal. Histamine refractive 
achlorhydria. Price- Jones curve (photographical technique on dry film), 
determined by dr. K. Moller showed increased mean diameter 8.69 (Normal 
value 7.64 T 0.165) and anisoCytosis {o = 0.67 as compared with the normal 
0.42 + 0.028). Curve typical for pernicious anemia. N.P.N. 28 mgm %. 

The patient was given 30 g raw liver daily as a test dose for 
8 days. No reticulocyte response, no platelet increase. No drop in serum 
iron. She was then given the new preparation Nr. 2.- This gave a decided 
drop in serum iron and a slight reticulocyte peak corresponding to an 
average increase (Murphy). There was no increase in the platelet count. 
The erythrocytes increased slowly. Fig. 4 

The second reticulocyte response was therefore tested after the admi- 
nistration of large doses of liver extract intramuscularly. There nn 



Fig. 4. Graph showing response in a case of pernicious anemia (Case 4) to oral 
treatmentwith liver activated with purified aminopolypeptidase. 


change in reticulocyte or platelet count. The later increase in the erythro- 
cyte count IS probably parUy due to a delayed action of the peroral pre- 
paration. The testing of the second reticulocyte response makes it impos- 
sible 0 judge tins question. On the other hand the absence of a second 
reticulocyte response ought to indicate that the first peroral treatment was 
not less e fective than the second. The decided influence of the liver extract 
treatment on the serum iron probably shows that it gave a further impro 

n™ » Zr "T ellract. tte rernSt 

blood valueoTo cametrv’'oWrBTlmoT “ 

must have been somewhat" refractivp ii cause the patient 

o-vtracls. otherwise potent liver 

As a comparison the following experiments my be ouoteri 
Tiiey were performed to a large part by dr T VI. J 
test the content of intrinsic ^ ° L. HaUen in order to 

patients. sic factor in gastric juice from different 
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Man born in 1867. Typical pernicious anemia now in relapse. 
Treated for 8 days Avith 30 g raw liver. No rkiculocyte response. 
Serum iron: no definite drop. After a pause of trvo days the patient 
was given the same amount of liver digested with gastric juice 
from a person suffering from histamine refractive achlorhydria. 
There Avas a very sIoav increase in reticulocytes Avith a maximum 
of 70°/oo. After this treatment a pause for aAveek. Minimum serum 
iron value 50 y %. During this time the serum iron again became 
high (165 y %). The patient Avas again given liver, now digested 
with normal gastric juice for five days. He got a maximal reticu- 
locyte response of 65 "/oo and a marked drop in serum iron (50 y % 
on the 3rd day and 30 y % on the 7th day). The erythrocytes in- 
creased already after the treatment Avith liver -j- gastric juice 
from an achlorhydric person. 

hlan born in 1876. Typical pernicious anemia. The patient was 
given 20 g liver digested Avith 20 ml normal gastric juice for 10 days. 
With this treatment reticulocyte response of 62 ‘’/oo. No drop in 
serum iron, no platelet crisis. With Campolon good results. 

Woman born in 1867. Typical p.a. Treated for 11 days with 20 
g digested liver (normal gastric juice). No reticulocyte or platelet 
response. No drop in serum iron, no increase in erythrocytes. With 
Campolon good results. 

Woman born in 1863. Typical p.a. Treated Avith 20 g raAV liver 
daily for a Aveek. No reticulocyte reaction, no drop in serum iron. 
The patient Avas then given 20 g liver, digested Avith gastric juice 
from a patient Avith gastric anacidity. Serum iron on the 8th day 
35 y %. No reticulocyte reaction, no increase in red cells. Treated 
with Heptomin without reticulocyte reaction but Avith good im- 
provement of the blood values. 

The clinical examples just quoted seem to shoAV, that liver in the 
doses of 20 — 30 g daily in themselves do not have any decided in- 
fluence on the blood values in untreated pernicious anemia. 

When the liAmr is digested Avith normal gastric juice for 2 hours 
at a Pjj = 2 — 3 according to Reimann the mixture had a very good 
effect on the blood values in one case and influenced the serum iron 
and reticulocyte values in several instances. This is in perfect 
accordance with the results of Reimann and his school as regar s 
the hematological response. The SeFe has never before been teste 
in such experiments. 
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For the present investigation of the influence of a highly puri- 
fied preparation of amino-polypeptidase the above — mentioned 
experiments are of considerable interest. They show that the in- 
fluence of the concentrated enzyme preparation plus hver is more 
constant and sometimes much stronger than was the influence of 
liver plus gastric juice from achlorhydrics or even of hver digested 
with normal gastric juice on the blood values in four cases treated 
in this way. 

The clinical facts therefore seem to favour the assumption that 
a concentration of the aminopolypeptidase increases the activity of 
the intrinsic factor. It therefore seems possible that the amino- 
polypeptidase may be identical with the intrinsic factor as was 
first assumed by Agren. 
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Report on two prodigy mental arithmeticians. 

By 

STIC JAKOBSSON. 

(Submitted for publication May 23, 1944). 


During tlie last t^vo years I had the opportunity of studying 
two individuals possessing a prodigious ability to do mental arith- 
metic. One of these, a young girl, Gullan B,, aged 21, was under 
treatment at the Neurological Clinique of the Serafimer Hospital 
in Stockholm (Record: No 397/42; this case had already been 
published once before in the Nord, Medicin 1942: 16: 3266);the 
other a young man, Ingcmar G., aged 21, a student of philosophy, 
came under my observation through an advertisement in the news- 
paper announcing his phenomenal capacity for arithmetic. 

The past history of the young girl and the examination of her 
condition revealed in brief the folloAving facts. With regard to here- 
dity, tliere was nothing of interest. Neither her fatlier nor her 
mother nor any of her brothers and sisters displayed any special 
talent for arithmetic. Wlien she was about 2 or 3 years old she 
contracted a trauma of the skull associated with loss of consciouss- 
ness. As a child she manifested ))a nervous twitclu) of the arms and 
the face. According to her statements she had been a good pupil 
and had at school been considered clever at arithmetic. As long 
as she could remember she had felt a weakness in her right arm 
and leg. The somatic examination showed that fehe Was stout and 
that the belonged to the dysplastic type. The neurological exami- 
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nation revealed a mild tight-sided ’spastic hemiparesis. She Was 

''^‘’Rom'tte psychological point ot view, she appeared to be very 
childish and somewhat dull. On measuring her mtelligence 
(WihlSn) the scored 42 out of 60 points, i.e. lower limits of adult 
age. Owing to the fact that this method gives With regard to men- 
tal retardment too high a score a sum of points ranging between 
40 45 is usually considered to indicate a slight mental retard- 

ment. Her orientation in time and space was satisfactorJ^ Her 
attention and capacity for concentration were excellent. She passed 
the 100 — 3 — subtraction test without making any mistakes 
and required very little time for it. Bourdon s test (i.e. under- 
lining, for instance, certain letters recurring in a text) she passed 
fairly well too. Her memory Was good, though not remarkable. On 
testing her memory for objects (5) she responded correctly without 
any mistakes after 3 minutes diversion. She immediately repeated 
8 digits, hut not more. On testing her ability for associations she 
passed 9 items out of 10 correctly after 5 minutes diversion. Her 
memory for incidents of recent occurrence . appeared to be intact 
whereas her recollection for remote occurrences was poor. When 
questioned about things which happened a feW years previously or 
earlier, she always gave the same anSAver, namely »That I dont 
know». As I shall prove later on in this paper, her ability for men- 
tal arithmetic was considerably above the mean. She could Awite 
simultaneously with both hands from left to riglit and reverse, 
upAAards and doAvnwards and could do mirror-AATiting. 

The young male prodigy arithmetician Avas tjie son of an ele- 
mentary school teacher. Also in his case the family history failed 
to elicit that any member of the family or other relative AVas endoAV- 
ed with any special gift for arithmetic. The grandfather on the 
father s side Was said to have had a »)head for figureso, but to wdiat 
extent exactly was not knoAVn. 


This prodigy arithmetician had attended six classes of an 
e ementary school and had then continued to learn at home, alone 
with only his father to help him. After 2 years he enrolled in a 
secondary school (realskola). and at the end ot one year at this 
s hoo he passed ins finishing off examination (realexamen). For 
his paper in mathematies he gained .A. (= excellent) or his 
.general Iruowiedge. ot mathematics «.(= Very 8001; ^ !. : 
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years lie continued to study alone at home, taking only Wo corres- 
pondence courses, namely in Swedish composition and English. 
In 1941 he passed his matriculation examination in modern sub- 
jects (reallinjen) as a private student choosing as his special sub- 
ject mathematics. In mathematics he obtained for his paper »ai> 
(= very good) and »AB)> (= higly satisfactory) for his proficiency 
at the oral examination, for history and scripture he obtained »ABi) 
highly satisfactory), for physics, English and Swedish )>Bai) 
(= very satisfactory), and his proficiency in chemistry and in 
Swedish composition as Well as his paper in English were appre- 
ciated as »B)) (= satisfactory). He intended to obtain his B. Sc. in 
mathematics, statistics and political economy. 

As will be understood by the above reported data, the young 
man in question was a gifted and energetic individual. He was 
chiefly interested in mathematics for which he was especially gifted. 
He stated that he had a good memory and that he belonged to those 
■whose visual memory is especially pronounced. In a game of 
chess, however, he had difficulty in remembering the position of the 
chessmen if interrupted, and he had no memory for syllable and 
letter absurdities. Thus, it becomes apparent that he had a spe- 
cially pronounced memory for figures. He was able immediately 
to repeat 10 figures hut not more. At school it was his hobby to 
learn by heart the number of inhabitants of all the large towns 
in the World and he Was able to repeat them almost accurately. 
Even when attending the second class of the elementary school he 
noticed that his ability for mental arithmetic was superior to that 
of his schoolfellows and that it gradually grew more and more 
pronounced. He reported that when he had nothing else to do, he 
multiplied and divided sums, but he did not consider that he de- 
voted a great deal of his time to this kind of occupation. But 
when he explained his method of procedure, it became apparent 
that he had a large reserve of associations with regard to different 
numbers and figures and that these associations helped him m 
remembering and repeating them. The figures and numbers may 
refer to anything, as for instance to individual Weight, size and age, 
to sports (to his oWn achievements as well as to that of others), to 
street- and telephone numbers a.s.o. 
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Ariihmeiical Problems. 

In the following I shall give in tabular form the sums TVhicli 
these phenomena in mental arithmetic did mentally as well as the 
time required for their solution expressed in seconds. At first I 
shall state the problems which both of them solved and then a few 
which only Ingemar G. solved and which doubtless are beyound 
the young girl’s ability. She came under my observation long 
before I came into touch with the young man and therefore I did 
no have any opportunity of giving her a trial With these sums. Tlie 
problems were, of course unknown to them before the test.. 


Gullan 



Answer 

Time 

Ansmer 

323 + 495 = 818 

15 seconds 

= 818 

337 + 675 = 1012 

20 0 

= 1012 

117 + 693 = 810 

27 » 

= 810 

1017 + 3095 = 4012 

12.4 » 

= 4112 

correct answer: 

4112 


113— 95= 18 

9.8 » 

e= 18 

693 — 207 = 486 

12 t 

= 486 

2609— 713 = 1906 

28.2 » . 

= 1896 

correct answer: 1896 


7345 — 2074 = 5369 

41 » 

= 5271 

correct answer: 5271 


1 12 X 14 = 168 

immediately 

= 168 

13 X 17 = 221 




15 X 

16 X 
25 X 
23 X 

16 X 

43 X 
89 X 

17 X 
237 X 


18 = 

19 = 

27 = 

29 = 

75 = 

53 = 2279 
95 = 8455 
437 = 7429 
415 


270 

304 

675 

667 

1200 


23 


5 seconds 
4 » 

7 » 

9 » 

12 » 

= (no solution obtainable) 

73 X 125 = 9125 immediately 

305 X 125 = 38125 , 

1303 X 125 = 162875 ^ 

23 X 375 = 8625 4 seconds 

— Acta med. scandinav. Vol. CXJX 


Ingemar 

Time 

immediately 


= 270 
= 304 
= 675 
= 667 
= 1200 
== 2279 
= 8455 
= 7429 


immediately 


1-5 seconds 
2 » 


(was not given to Ingemar) 

= 9126 immediately 

= 38125 » 

= 162875 2 seconds 
(was not given to Ingemar) 
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Gillian 
' Answer 

279 X 375 = 104625 

Time 

17 seconds 

Answer 

= 104875 

Ingemar 

■ Time 

2 seconds 

1139 X 375 = 427125 

44 


correct answer: 104625 
= 427125 5 

37= = 1369 

5 

n 

= 1369 

immediately 

54"- = 4096 

5 


= 4096 

» 

73= = 5329 

7 


= 5329 


93= = 8649 

12 


= 8649 

& 

329: 17 = 19 remainder 

6 

7 seconds 

= 19 remainder 6 immediately 

9215; 16 = 575 » 

15 

4 » 

= 575 

» 15 5 seconds 

1745: 103 = 16 » 

97 

21 & 

= 16 

» 97 15 » 

6377: 89 = (solution not obtainable) 

= 71 

» 58 9.5 » 


In the following several arithmetical problems will be reported 
which were only given to Ingemar G. In doing the addition I read 
aloud the different items at intervals ranging from 1 to 1.5 
seconds. Immediately after I have read aloud the last item he 
announced the total. 


434 + C17 + 358 + 945 + 263 + 784 + 514 + 129 = 4044 

342 4- 573 + C07 + 981 + 124 + 434 + 769 + 856 + 288 + 327 = 5301 


23 X 367 = 8441 4 seconds 

65 X 753 = 48945 13 » 

139 X 459 = 63801 10 » 


642 : 18 = 35.666 2 seconds 

5145 : 17 = 302.64705 5 » 

9046:313 = 28.964 ' 28 » 

correct answer; 28.9009 


128 X 354 = 45312 8 » 

344 X 769 = 261096 22 » 

43 X 6432 = 276576 13 » 

57 X 3893 = 33590J 34 » 

correct 

answer: = 221901 

^359 = 18.947 2 seconds 

1^1 114 = 33.37 6 » 

V6536 = 80.84 9 » 

/ 15672 = 125.188 8 » 

>^24105 = 155.257 11 » 


6252 : 45 = 24S.9556 17 » 

correct answer: 138.9333 .... 

3951 : 72 = 54.8555. . . 13 , » 

correct answer: 54.875 

7842 : 356 = 22.02809 26 » 

193863 ; 247 = (no solution obtain- 
able) 

i 

V5432 = 8.757 13 seconds 

correct answer; 8.781 
4 

f 43124 ~ 14.415 29 » 

4 

V73482 = 16.439 21 » 

correct answer: 16.455 
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The above reported examples illustrate that Gullan B. "vvas 
rather slov? at doing addition and subslraction and that her an- 
sYVers were relatively olten incorrect. Multiplication of numbers of 
tw^o figures belorv 30 (for instance 23 by 27) she solved immcdiatcl) , 
sometimes, though very rarely, after a very short reaction lime. 
Multiplication of numbers of two fingures by numbers of tlirce figu- 
res she also solved very quickly. Multiplication by 125 or numbers 
commensurable by 125, for instance 375, 500 and 625 a.s.o. she solv- 
ed very quickly. She squared any number almost as quickly as 
she did any corresponding multiplication. Consequently, she did 
not know the square numbers b}’’ heart, at least not as far as high 
numbers Were concerned. Division she did with great surcnc.ss and 
rapidity. She did not only state the quotient but also the remain- 
der when there was one. On the other hand, .she did not slate the 
decimal figures of the sum total. She could not extract the square 
root, which, lioivever, may be explained b}’ I he fact that she did not 
know what rvas meant by it. 

Ingemar’s ability for doing arithmetical sums was without any 
doubt superior to that of Gullan’s. Not only is he equally good at 
multiplying, adding,' dividing and subslracting, but he also did 
sums with numbers of several figures and required much less time 
than Gullan did. He also solved sums w'hich Gullan could not 
solve at all. He added up, for instance, ten numbers of three figures, 
extracted the square root and the fourtli root, divided numbers of 

4 figures by numbers of three figures and stated a quotient of up to 

5 decimal numbers. He multiplied numbers of two figures by num- 
bers of four figures and numbers of three figures by numbers of 
three figures but, as a rule, not higher numbers. Gullan multiplied 
only numbers of 2 figures by numbers of 3 figures w'ilh tlic exception 
of such numbers as 125, and of products of multiplication by 125. 


Method o{ Procedure tn Doinp the Sums. 

How did they manage to do the sums so quickly? Tngeinar 
B Who was far belter in explaining the „,.a„„er i„ ,4icl, hfpZ 
ceded, gave the best description. The girl made rather a mysfarv 
f her ability for doing antlimclical sums. She answered nlnsiv 

when questioned about her manner of procedinn ' She be i i ^ 
forced into describing it. ^ 
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In doing addition and substraction they did not make use of 
any abridgements. Xlieir ability to 9see» tlie numbers clearly in 
their mind’s eye was to them a valuable aid. Even if the numbers 
were given to them orally, they Were able to see them in their 
imagination. »They see the numbers written in the ain). 

In multiplying low numbers of two figures (for instance 23 x 
2i) they make use of »extended multiplication Tableso, that is to say, 
multiplication Tables up to 30 by 30. These products as v^ell 
as several products by higher numbers which had become fixed in 
their memory, they knew by heart. Otherwise they proceeded in 
the following manner. They divided the numbers into parts until 
they had figured out amounts, the products of which they could 
either easily ascertain or which they knew by heart. Then they 
added up the items (see ex. 1). This method can be applied to any 
number. 

Ex. 1. 17x437 =7429 Explanation: 17x400 =6800 

17 X 30 = 510 
17 X 7 = 119 
7 ^ 

The young girl did this multiplication which included the 
adding up of three numbers in a strikingly short time. In general, 
she required for the adding up of two numbers the same time as 
she required for this problem. I failed to find an explanation of 
this fact. 

With some multiplications abridgements are applicable. The 
methods described below were not elaborated by the two indi- 
viduals reported in this paper, they have long been known and 
liave been described in manuals of instruction for ready reckoning. 

If two numbers of the same number of figures are given having 
a mean the square of which is known, Ingemar G. proceeded in the 
following manner (see ex. 2 and 3). 

Ex. 2. 48 X 52 = 2496 Explanation; mean = 50 

48 X 52 = 502— (50—48)2 

_ 502—22 = 2500 — 4 
= 2496 

Ex. 3. 78x84 = 6552 Explanation: mean = 81 

78x84 = 812-32 = 6561 -9 

= 6552 
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Thus the product is equal to the square of tlic mean minus llic 
square of the difference between the mean and the multiplier. .■\s 
was stated above, this method is time-saving only on condition 

that the square of the mean is known. 

If the multiplier is a number in the vicinity of some round num- 
ber, one proceeds in the following manner (ex. 4 and 5), 

Ex. 4. 127x359 = 127 (3G0--1) == 45720 — 127 = 45593 
Ingemar knew the product of 127 x36 salmosL by hearts. 

Ex. 5. 546 x 784 = 784 (550—1) = 431200-31 36 = 42806 i 
Jilulliplication by round numbers which are parts without 
remainders of hundreds, thousands a.s.o. arc done in the following 
manner (see ex. 6 and 7), If the multiplier is 25, the multiplicand 
is divided by 4 (= 100 : 25) and the quota is multiplied by 100, if 
there is no remainder. If there is a remainder, a remainder amount- 
ing to 1 is equal to 25, a remainder amounting to 2 is ecpial (o 50 
and a remainder amounting to 3 is equal to 75 which number.s arc 
added to the respective hundreds. 

Ex, 6. 25x272 = 6800 


Explanation; 272 : 4 = 68 The product to be figured out 

= 6800 

Ex. 7. 25 X 131 = 3275 

Explanation: 131 : I = 32, remainder = 3 (corresponding 

to 75) TJic jjroduct to be fig\ir- 
cd out = 3275 

Multiplication by 125 or by products thereof are, in principal, 
done in the same manner. 125 being the quota of 1000 divided by 
8, the product, when multiplying by 125 as well as by anv other 
number may be figured out by dividing the number by 8 and mul- 
tiplying the quota (whicli indicates thousands) by 1000. If there is 
a remamder, a remainder amounting lo I is equal to 125, a remainder 
amouaung to 2 is equal lo 250, a remainder of 3 is equal to 3^ 

a„7 9) “ (“• K 

Ex. 8. 125 X 728 = 91000 

Explanation: 728 : 8 = 91 Tl.c product l„ l,c ligurod o„l 

Ex. 0. 125 X 575 = 71875 = »> X 1000 = 9IC00 

Explanation; 575 : 8 = 71, rcmaiuflor 7 / 

i.icmainuei == 7 (corresponding 

«7o) riic product to be figured 
out = 71875. 
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If one does not wish to learn by heart the different numbers 
which correspond to the different remainders^ one only has to mul- 
tiply the multiplier by the remainder. Thus, in ex. 9, 7 by 125 = 
875. In this manner the young girl proceeded. 


Multiplication by 143 affords no difficulty, as 143 = 1001 : 7. 
674x1001 674674 

Ex. 10. 143x674 = ^ — = 96382 

/ / 


When squaring Gullan proceeded in the same manner as when 
doing an ordinary multiplication. Some squares she knew by heart. 
Ingemar, however, was familiar with the majority of squares of the 
numbers below' 100. He made use of this knowledge when extract- 
ing the square root. If he had to extract y6536, he knew' that the 
nearest number corresponding to a rounded up square of around 
number was 6561 = 81^. The difference betw'een 6561 and 6536 is 

25 

25. The number w'hich was to be figured out = 81 = 

2x81 


81—0.1543 = 80.8457. 


4 

ascertained by first extracting the square root of a given 
number, and then extracting the square root of the result. 

When doing division Ingemar sometimes used, though com- 
peratively seldom, abridgements (ex. 11 and 12). Otherw'ise he did 
division after the routine method. 

Ex. 11. 329 : 17 = 19, remainder = 6 ' 

Explanation: he departs from the fact that 324 = 18^ 
consequently, 323 = 17 x 19 
thus, 329 : 17 = 19, remainder = 329 — 323 
= 6 


Ex. 12. 9215 : 16 = 575, remainder = 15 
Explanation: 9215 = 9200 + 15 
He know's that 9200 is commensurable by 16, 

9200 : 16 = 575 

Thus, 9215 : 16 = 575, remainder = 15. 

The young girl even made use of her extraordinary ability to 
multiply in doing division. She ascertained the number (= the 
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res., King guoU) the product or.vl,ie1.rvI,o„ ,.,ulUplicdI,ytI,o,livi. 
sor is egual to or approximutes the given dividend (ex. 13). 

Ex. 13. 329 : 17 = 19, remainder = 0. 


Explanation: 17x19 = .123 
329—323 = 0 

The result to he fipured oul - 19, remainder h 


Some data on Prot/ig;/ Arithmelidam:. 


The two c.ascs reported In this paper possessed an extraordi- 
nary .ability for mental arithmetic. One was .a pitted younp man 
who, besides his ability to do mental arithmclie. was also pood at 
higher maUicmalic-s and intended to l)ccome a matheniaUrian. 1 he 
other, a young girl, displayed an ability for mental aritiunelic 
wliich was considerably above tlic average but otherwise her intel- 
ligence was extremely jioor. This is nothing unusual. I'.ven feeble- 
minded individuals may exliibil both a memory for figures and 
an .ability for arithmclie considerably in excess of the norm. 
At the Ullerakcr liospit4d an imbecile male patient enme nmler my 
personal obsers-ation who could learn G numbers of 0 figures written 
horizontally within a few minutes by heart, lie then could repeat 
them from memory not only horizontally but also vertically. He 
also knew by heart almost from beginning to end Werustedt's 
»Medical Terminology^ as well as a reference book giving tlala 
about the communities of Sweden, aboul their inhabitants, (heir 


superficial extent, their geographical position a.s.o, Wizel reports 
the case of a young girl of 22, who was prodigious in Jnental :u'ith- 
mctic, hut who in otiicr respect,s was very fcchle-niinded. ^ Norm- 
ally gifted individuals, as well as fechlc-mindcd ones, seem to ex- 
hibit a pronounced memory for figures and word.s ratlicr than any 
remarkable ability for doing sums. With regard to mental arilhmt^ 
tic, however, both factors must be present more or less. 

Prodigy arilhmelicians and njugglcrsft with figures have nlway.s 
been objects of general interest, not only because their proficiency is 
far above the average, hut also l)ecausc they pass for being un- 
usually intelligent. There exist, of cour.se, prodigy arilhmetieians, 
who also may lie considered as gifted mathematicians, for instance. 
RucUc who makes use of his theoretical knowledge in doing sums. 

‘ I'urlhcr data on siidi ca-iics arc available. 
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Bidder too, was besides a very successful engineer. But among 
the other phenomena in arithmetic there are only a few who, apart 
from their prodigious head for figures, display any extraordinary 
intelligence. 

Wliat factors come into play in creating prodigy arithmeticians? 
Heredity plays a very insignificant part in this process. In the 
cases in which the abihty seemed to be hereditary, it was inherited 
from the father. Muller, too, does not believe in an innate extra- 
ordinarily good memory for figures. In my 2 cases there was no 
such evidence either. In the opinion of Muller and Binet this supe- 
rior talent for arithmetic is due to an exceptional ability to con- 
centrate, to a quick conception and to the fact that the individual 
does not feel any fatigue and to liis memory for associations. As — 
siduous practise, however, seems to be of major importance. The 
individuals display a keen interest in numbers as weU as in their 
characteristics. This interest is manifested at a tender age already. 
The prodigy arithmeticians reported in Binet’s book, manifested 
the first indications of a pronounced ability for doing sums as the 
ages ranging from 3 to 10 years. They devoted their spare time to 
doing arithmetical problems and thus brought themselves )>to seei> 
the numbers in their mind’s eye. They also learned a lot of abrid- 
gements and tricks which later on were a valuable aid to them. 
Through constant practise they accumulated an enormous supply 
of figures and numbers in their memory. It is very interesting to 
read what Nils Larson states in the preface of his manual of in- 
struction for ready reckoning: »Ever since I was a child I was greatly 
interested in mental arithmetic; even as a little boy I went to soli- 
tary places, avoiding the noisy games of my playmates and devoted 
myself to my beloved mental arithmetic. I wote the figures in the 
air with my finger, multiplied them and tried to ascertain the pro- 
ducts. Thus I became a miathematical visionary» and was able 
to see invisible products in exactly the same manner as one is able 
to see in one’s mind’s eye, one’s faraway home where one passed 
one’s childhood, one’s native towm, one’s parents, relatives and 
friends ... At the age of 9, 1 was able to say without the help of 
the queer procedure I had originally devised, namely writing in the 
air», quickly and without any mistakes the product of numbers of 
two figures multiplied by numbers of three figures, in some cases 
the product of numbers of three figures by numbers of four figures 
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and even of numbers of four figures niulliplicd by numbers of five 
figures ... I bad at this stage already discovered all abridgements 
and tricks by which to do multiplication speedily.® Ingemar B. 
also reported that he did mental arithmetic in bis free time. Men- 
tal arithmetic had become a hobby, almost an obsession. 


Summary. 

The author reports two prodigy arilbmclicians. The one is a 
gifted young man who intends to become a professional mathe- 
matician, the other, a young girl, is feeble-minded. Tables are 
given indicating a comprehensive series of arithmetical examples, 
the respective reaction times as well as the methods employed in 
solving the problems. 

A great interest in numbers manifested at an early age ami 
constant practise in mental arithmetic from early childhood on, 
seem to be the psychological factors which play the most impor- 
tant part in creating a prodigy arithmetician. Most individuals 
possessing a prodigious ability for mental arithmetic, cxldbit a 
pronounced visual memory, a good memory for associations, a 
rapid conception, a remarkable capacity lo conccntralc and inde- 
fatigability. 
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Case of Leukemoid Eosinophilia. 

sEosinophilia Leuchemoides». 

By 

MALTHE JACOBSEN, 
Copenhagen. 

(Submitted for publication August 2, 1944.) 


Cases of aeosinophilia ]eucliemoides» or »eosinophi]ic leukemia» 
are relatively rare, only 3 cases of this lesion having been reported 
so far in the Scandinavian literature (Thomsen & Plum; Engbajk, 
Heerup & Thomsen; Bang). In lesions with obscure etiology, patho- 
genesis and even clinical features it is highly important that all 
cases observed be described and recorded as thoroughly as possible. 
On this account I shall here report a case I have had an oppor- 
tunity to observe. As the literature on the lesion and appertaining 
problems have been reviewed and discussed thoroughly in the 
aforementioned paper by Engbmk, Heerup & Thomsen, I shall not 
here enter into these questions except to the extent required for 
discussing my own case and otherwise refer the interested reader 
to the previous paper mentioned. 


Case Record. 

The patient was a painter, 37 years old. (Reg. No. 486/42). 

The family history was negative as to allergic diseases; and he gave a 
past history of good health except for a couple of minor surgical affections. 

Present Illness. — Since December 1941 the patient had been suffering 
from dyspepsia as manifested by poor appetite, 3 — 4 thin stools dai y, 
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colicky pains alter tlic meals llirougliout the aMomen, and liorborygmas 
He hi Ltloed any nmcns or Hood in Iho stools. In the latter part ol 
January 1942 he ivas confined to bed lor 10 days on account “ 

Alter Ibis he lell very tired but kept altcnd.ng to Ins ivorl «' »W19.12 

vith fever, cough, marked tiredness, ana 


■when he again had sinfluenza* wi 
profuse sweating, but no pain or expectoration. 

^ On 7/4/1942 he was admitted to this department. He Avas then pale, 
sweating, but not cyanotic or dyspneic. The liver extended 3 fingers , 
breadth below the costal margin. The spleen was not palpable. A moderate 
degree of ascites was ascertained. No palpable enlargement of the Ijmph 
glands in the neck, axilla or inguen. No petcchiae or cchymoscs. Gums nor- 
mal. No other abnormality revealed by the pbj-sical examination. 

He stayed in this department for ten w-ceks (till 18/0). During this 
period bis general condition Avas somcAA'liat A'ariablc but ultimately’ he 
improved a little. He presented no other particular .symptoms but a tran- 
sitory paresis of the right facial ner\’c from cold. The liver increased 
somewhat in size, reaching tlie umbilical transversal at Ibo di.scliargo of 
the patient. The temperature Avas subfcbrilc during bis stay in tliclio.spilal, 
except for a period during Avhich it Avas more oscillating, rising up to 39.S° C. 

Laboratory Examinations. — Urine: -|- albumin (0.1 — 0.5 othenA'iso 

no pathological elements {especially, no microscopic hcmalnria). Wassor- 
mann negative. Blood pressure 115/70. Blood grouping: A. Feces: 0 blood, 
0 eggs of parasites, 0 parasites. Roentgenography of tlie lungs, heart, and 
proximal ends of the long bones: No abnormality. \Yidal negative. Gono- 
reaction negatiA’c. Echinococcus complement fixation tests negative. Blood 
urea 21 mg %. Urea clearance normal. Plasma color (Meulcngracbt) 9 and 7. 
Takata-Ara: -f-f-f (repeatedly). Hemoglobin (Salili): 81, 84, 83, 90, 83, 
78 and 81 %. Sedimentation test: 93, 9G, 77, 107, 12G mm/lir. Thrombo- 
cytes: 52,800. Serum protein: 8.2 %. Scrum calcium: 8.9 mg %. Formalin 
gel reaction: -f- (less than 3 min). 

The peripheral blood slioAvod moderate Icucocylosis with marked, con- 
stant eosinophilia (see description beloAA’). On this account a test for liyper- 
sensitiA’eness aa’hs performed ad modum Krainick (intracutaneous hijcc- 
tion of his OAvn blood diluted) Avith the result; No bypersensitivenoss. In 
addition, patch tests were made Avith 22 different substitute dyes and 
lackers, all Avith negative results. Sternal punctures slioAvod marked 
eosinophilia (see description below). Biopsy of the liver showed eosinopliil 
below^''^"^ increased periportal connective tissue (sec de.scriplion 

After his discharge from the hospital he returned frequently for control 
examination. The peripheral blood presented no changes Avliatover but l.ic 

and frequent attacks of colicky pains in the abdomen. The liver kcnl nof 
ting larger gradually; and uoaa’ the spleen could nkn Un 1 1 » f ^ 

Readmission on 23/11/42 lAW iT ^ 

extended to the anterior superior 

dmbly O„;c0O„„f„Z SS St 
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rate degree of ascites. Tongue fissured; gums slightly bleeding, somewhat 
inflamed. Small hard lymph glands were felt on the right side of the neck; 
in the right axilla and in both groins; they were freely movable and indolent. 
His condition was gradually getting worse, and he died on 24/12/42, one 
year after the onset of the present illness. 

Laboratory Examinations. — Urine: + albumin (about 1 — 1.5 "y; 

0 urobilin (1/lOJ; + urobilinogen. Diastase value normal. Takata-Ara 

+ + + • Sedimentation test: 124, 138, 135 mm/hr. Hemoglobin (Sahli): 
74, 73, 72 %. Plasma color (Meulehgracht): 36. Bleeding time (admodum 
Duke): 5 min. Capillary resistance test: 15 petechiae. Prothrombin time nor- 
mal. Thrombocytes: 16,000; 16,000. Formalin gel reaction: [less than 

1 min.). Serum protein 9 %. Most of the time the temperature was oscillat- 
ing widely. The peripheral blood and sternal bone marrow showed the 
same features as before. 

Peripheral Blood. — Samples of the blood showed a varying leucocy- 
tosis -with pronounced and constant eosinopbilia. The white blood count 
varied between 33,600 and 9,300, while the number of eosinophils varied 
between 27,000 and 4,000. The blood picture presented no particular 
abnormality beyond the eosinopbilia. The eosinophils showed a picture 
which quite corresponds to the one described, among others, by Thomsen 
& Plum and by Bang. The eosinophils were fully mature leucocytes and 
many of them showed a strikingly small number of granules so that smaller 
or larger parts of the protoplasm of the individual cells were entirely 
free from granules. In several of the cells the protoplasm was strikingly 
basophil. In several of the cells the nuclei were abnormal: annular, and also 
clover leaf-shaped. During the progress of the disease there was an increase 
in the above-mentioned scarcity of eosinophil granules, whereas the baso- 
philia of the protoplasm was not increased noticeably. 

Sternal Bone Marrow, 20/5. — The specimen is very rich in cells, an 
eosinophils are very predominant, mostly at the expense of the neutrop^ s, 
as the erythropoietic cells appear to he present in normal number. Tie 
neutrophils and the erythropoietic cells present no morphological^ a ^ 
normality nor any abnormal feature in their mutual proportions. The dis ri 
bution of the cells is as follows: 


% 

Myeloblasts 0.8 

Promyelocytes 0.8 

Myelocytes, neutrophil 7.4 

» eosinophil 12.0 

Metamyelocytes, neutr 12.6 

» eosin 12.8 

Staff nuclears, neutr 9.4 


Segment-nuclears, neutr 2.2 

» » eosin 11.2 


% 

2 2 

Monocytes 

Plasma cells 

Lymphocytes 

Proerythroblasts 

Erythroblasts 

Normoblasts 

Reticulum cells 

Uncharacteristic 

Megakaryocytes, normal number 


Here it should be mentioned that the relative frequency of 
cells was increased as the normal value for plasma cells in the sterna pun 
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S ob^n^ c«s: a sbUl i« U,c proporlion o! matun y 
between the protoplasm and the nucleus, as several melam j c ocj tes are 
Cd to present the dislinel, dark blue Branules, wWch by most .nvcsl.ea- 
tors are Lked upon as the precursors of the eosinophil ^ 

Avhich normally are found only in the most immature myelocytes. As to 
bLophilia and scarcity of granules, the cells of Uic hone marrow are quite 
similar to those seen in the peripheral blood-.Nonc of the ^slem cells* c- 
scribed by Thomsen & Plum are encountered. Thus the eosinophil cells 
make up altogether 36 % of all the nucleated cells in the bone marrow. 
Still, it would hardly be proper to speak of anj' relative shift touar s 
the left in the blood picture and no leukemic hyatus at all. 

Sternal puncture was repealed on 27/11, and it showed perfectly 
analogous features as to the morphology and differential count of the colls. 
This time (he eosinophils made up 27 % of the tot.il number of nucleated 
cells. 

Biopsy of the Liver. — This Avas performed on 23/5. The report on the 
examination (Dr. J. Vestcrdal Jorgensen) is as follows; The specimen con- 
tains several small hut, unfortunately, rather markedly contused frag- 
ments of liver tissue. In sections of these fragments the periportal con- 
nective tissue is particularly conspicuous and filled with cells ivliich almost 
exclusively are eosinophil. Most of them look like normal leucocytes with a 
bilobar nucleus, but a smaller number of the cells contain a single round 
nucleus. There appears not to be any eosinophil myelocytes. Between the 
eosinophil cells, several reticulum cells are seen. The periportal connec- 
tive tissue sends numerous irregular offshoots out into the liver paren- 
chyma which is suppressed so that larger amounts of liver tissue gradually 
are destroyed. Several liver cells show degenerative changes. Here and 
there an increased number of eosinophils in the sinuses appears to occur in 
the parenchyma. So here U’c meet willi changes of the same character as 
have been described in many cases of eosinophilic leukemia; at the same 
time, these processes appear to have a tendency towards cirrhosis, but 
this has not developed sufficiently for such a diagnosis. 

Autopsy (25/12/42). — The body is greatly^ emaciated. There is a con- 
siderable amount of fluid in the thoracic cavity (about 1 liter). The parie- 
tal and visceral pleurae are covered with fibrinous exsudatc. The lung.s arc 
heavy but apparently not really pneumonic. — The pericardium and heart 
present no particular abnormalities, especially no parietal thrombi or dis- 
myocardium. The liver is markedly enlarged, measur- 
mg 34 X 24 X 12 cm.; consistency friable; cut surface shmving a distinct 
nutmeg pattern Spleen enlarged, 16 x 8 x 4 cm., of firm consistency 

icr, J, Jorgensen). - Seolions 
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from the bone marrow of the sternum and the vertebra show quite uniform 
pictures. TJie marrow is markedly hyperplastic; no fat cells are seen at all 
Most of the tissue is well preserved but areas of necrobiosis are seen here 
and there. In addition, there seems to be a moderate hyperemia. Mega- 
caryocytes are scanty and often degenerated, witli acidophil protoplasm 
and pyknotic nuclei. Apparently there is a moderate increase in the num- 
ber of hemocytoblasls. The hyperplasia is due to an enormous increase 
in eosinophil myelocytes and their various stages of development to uni- 
cellular or hi- or trilobar eosinophils. The production of normal neutrophils 
appears to be decreased. The same applies to the erytliropoiesis but 'charac- 
teristic nests of erythroblasts are still easy to find. Finally, the bone marrow 
presents a not inconsiderable number of plasma cells and a few lympho- 
cytes. 

Sections from lymph glands show hyperplasia, with formation of a 
loose reticular tissue in which numerous lymphocytes are seen together 
with several plasma cells and some, but not very many, eosinophil leuco- 
cytes, the greater majority of which are mature, while some metamyelo- 
cytes are seen too, besides a few' mitotic figures. 

Sections from the spleen show a good preservation of- the structure. 
Tlie follicles are present in normal amounts, and they are of normal size. 
The germinating centers show a large amount of, detritus from kariolysis, 
Numerous mature eosinophil leucocytes are found along the blood vessels, 
whereas such elements are not represented particularly strongly in the red 
pulp, which presents merely splenocytes, lymphocytes and several plasma 
cells, the latter often in a considerable number. There is no sign of myelo- 
poiesis; in particular, nothing is seen that may be interpreted as precursors 


of eosinophil leucocytes. 

Sections from the liver show a very marked congestion, occupying the 
inner half of the acini, as it looks as if the parenchyma has disappeared 
between the network meshes, leaving merely the outline of the central vein 
and the Kuppfer cells in the Avails of the sinuses. All the rest of the section 
is made up of blood, around which there is a zone of narroived trabeculae 


of liver cells and dilated sinuses; and most peripherally there is a narrow 
rim of relatively normal liver tissue. In this liver tissue multinuclear cells 
are frequent, affording evidence of efforts at regeneration. Outside this 
zone the periportal connective tissue is increased, forming a rather dense 
tissue of rather broad streaks, up to one-third of the width of the acinus. 
This increase in rvidth is due only to a slight extent to the presence of fibro 
blasts, but mostly to a looser reticular tissue with numerous lymphocytes, 
plasma cells and mature eosinophil leucocytes. Under the proliferation o 
this tissue the portal veins appear to be narrowed throughout, and in a ew 
places they are difficult to find even where the bile duct and the artery are 
seen to be sectioned transversally. It has not been possible to demons ra 
any definite endophlebitic processes; but, on the other hand, it canno 
excluded that the narrowing of the portal veins may be due m pw 
reactions in the wall of the blood vessels itself. Myelopoiesis is no 


observed. 
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Sections from the kidney show no definite abnormality in the glome- 
ruli or tubules, apart from homogeneous eosinophilstammg casts and 
there The blood vessels of medium size are surrounded by a moderate 
development of reticular tissue of the same appearance as the one described 
above in the Liver, though with a relatively smaller number of eosino- 
phil leucocytes. Here and there in such areas small arteries are seen with 
lamellated walls, slightly infiltrated with cells and undergoing fibrinoid 
transformation. In one larger artery (inlerlobular) the lumen is almost 
completely obliterated by proliferating loose connective tissue with mono- 
nuclear and polynuclear leucocytes, several of which are eosinophils. There 
is no cellular infiltration of the muscularis, and only very slight infiltration 
of the adventitia. Hence, it seems more likely that here wo are dealing 
with infiltrating thrombi than with an instance of endarteriilis. A few 
veins present recent thrombi, partly containing lumps of bacteria (coccoid 
rods, in pairs, or in chains). Other thrombi are a little older, but have not 
yet undergone organization. 

In section from the lung the bronchi appear normal, especially without 
the reactions characteristic of asthma. Nearly every section shows con- 
gestion, oedema and hemorrhages together with detachment of septal cells 
and emigration of a few mono- and polynuclear leucocytes. Some blood 
vessels show leucostasis, and it is noticed that only very few of these cells 
are eosinophils, whereas the greater part is made up of neutrophil leuco- 
cytes. On the other hand, a moderate number of eosinophil leucocytes are 
scattered throughout the lung tissue. There is no evidence of allergic 
vascular changes; on the other hand, a few small vessels show small simple 
fibrinous thrombi. 

Apart from the findings in the bone marrow, all the reactions here 
observed give the impression of being more reactive than syslcmalically 
proliferative. 

Microscopic Diagnosis: Hyperplasia of the hone marrow (as in the so- 
called eosinophilic leukemia); Hyperplasia of lymph glands (increase in 
eosinophil leucocytes and plasma cells); Hyperplasia of the spleen; Cirrho- 
sis of the liver, incipient; Chronic passive congestion of the liver; Infiltra- 
tions of the liver and kidneys; Thrombosis of renal veins; Organized 
rramw interlobular renal artery; (Sporadic hyperergic-allergic 

rf“s:(S~ 
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creased but sliglilly (about 80—70 %). Tlie sedimentation rate was 
markedly increased throughout the period, 'with a tendency to a 
gradual rise. The formalin gel reaction was strongly positive. The 
thrombocyte count was low, and a latent hemorrhagic diatlicsis 
could be demonstrated. Tire peripheral blood presented a very 
pronounced cosinophilia, in which the eosinophil cells were slightly 
atypical, though without presenting truly immature forms. Also 
tlie sternal bone marrow showed marked cosinophilia with an in- 
crease in all the maturing stages, but without a leukemic hiatus. 
Biopsy of the liver showed a rather marked eosinophil infiltration. 
Autopsy revealed a very^ marked enlargement of the liver and 
moderate enlargement of the spleen, but othenvise no particular 
changes. Histological examination showed intense infiltration of 
the bone marrow, liver, spleen and, in a lesser degree, lymphglands 
with eosinophil leucocytes. No changes are seen of the character 
general^ required in cases of leukemia. 


Discussion. 

The salient point in the interpretation of cases of this kind is 
whether they are to be looked upon as instances of true leukemia 
or as cases in which the feature of cosinophilia is so pronounced as 
to make them look like leukemia. In order to recognize a case as 
leukemia, Engbaek, Heerup & Thomsen insist upon the presence 
of changes in the organs in keeping with the usual findings in cases 
of leukemia. According to their studies, only two out of the 14 
cases described in the literature will substantiate such a finding. 
In several of the remaining cases there were signs of allergy even 
though no allergen could be demonstrated. 

In the case here described, as mentioned, none of the changes in 
the organs characteristic of leukemia were found. There was a 
pronounced cosinophilia of the bone marrow, but no shift to the 
left in the blood picture. In the liver and, in a lesser degree, in the 
spleen, lymph glands, lungs and kidneys, eosinophil inptrations 
■were seen, but they did not present any really leukemic picture. On 
the other hand, certain characteristic allergic clianges could no 
be demonstrated — in particular the endarteriitis described y 
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CASE OF EEUKEMOID EOSlNOPKlEJA. 

Engbajlc, Hcerup & Thomsen - at any rate, if present, such chan- 

ges have been merely sligliUy suggcslivc. j.„„„ 

* In spite ol a thorongli search it tvas not practicable to demon- 

strate any allergen. , , 

If Ave were to attempt to advance any liypothesis about the 

possible etiology and pathogenesis in the present case, it avou 
not seem unreasonable to pay particular attention to Uie fact that 
in this case the first complaints of the patient consisted in per- 
sistent dyspepsia with attacks of diarrhea — symptoms which 
persisted throughout the course of this case and varied but little 
in intensity. Perhaps the possibility might bo conceivable tliat an 
intestinal affection might have given rise to defective digestion 
and abnormal intestinal absorption, so that substances might lia\e 
been absorbed that really had a toxic effect, so Dial the organism 
reacted hereto with eosinophilia. In favor of this hypothesis one 
might perhaps point out that evidently the liver was attacked 
early and most severely; furthermore, that the histological picture 
of the liver biopsy resembles mostly that of hepatosis, even 
though it cannot be said to he quite characteristic. — In this 
connection it is to be mentioned that the patient was treated 
periodically with diatcLic measures, at first without meat, later 
without milk, and that these measures did not have the slightest 
effect on his dyspepsia or general condition. 

Jens Bang objects to the fact that now, wliile Ave are still in 
doubt as to the etiology and pathogenesis of these cases, avc try 
to distinguish belAA'cen leukemia and leukemic eosinophilia, and 
he thinks that for the present avc should be content to employ 
the designation »eosinophilic leukemia'^. This vicaa' may' be correct, 
perhaps. But then it seems rather strange to select tlie term leu- 
kemia when it looks as if in these eases avc are not dealing precisely 
with a leukemia, but rather Avith a lesion of a different nature, per- 
haps allergic. For, indeed, avc do not designate every' pronounced 
leucocytosis as leukemic! The fact tliat the clinical picture of the 
lesion may resemble an acute or subclironic leukemia and that all 
the cases described so far have terminated fatally is still to be 
characterized as a rather unspecific criterion. An important point I 
unk, IS that the eosinophil leucocytes in the blood present no 
takem.c chMgcs proper, but changes comparable to those toxic 
■changes in the neutrophils as are ,vell-kno™ in cases xvilh marked 
Acta med. scandinao. Vot. CXIX. 
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leucocylosis. Furthermore, the bone marrow shows no other chan- 
ges than may readily be attributed to a general hyperproduction 
of eosinophils, as there is no definite shift to the left. So the desig- 
nation »eosinophilia leuchemoides» appears for the present to be 
the most proper and non-committing. Sometliing different, of course, 
is encountered in the few cases presenting a greater resemblance to 
leukemia — c. g., the case described by Thomsen & Plum. For 
in such cases no diagnosis other than leukemia would seem proper. 

It appears, then, as if we here are faced by a lesion whose final 
elucidation is intimately associated with the solution of the many 
problems offered by the eosinophil cells, the problems of allergy 
and the puzzle of leukemia itself. 


Summary. 

Report is given of a case fitting into the nosographical group of 
»eosinophilic leukemia!) or »eosinophilia leuchemoidesD, 

The principal symptoms were chronic dyspepsia with diar- 
rhea and colic, besides gradually increasing enlargement of the 
liver and emaciation. The peripheral blood and sternal bone mar- 
row showed marked eosinophilia. Autopsy revealed eosinophilic 
infiltration of the liver, spleen, bone marrow, lymph glands and, 
in part, the kidneys too. But neither the blood, sternal punctate 
or tissues presented any true leukemic picture, on which account 
the author thinks that this may have been an instance of leuke- 
mic eosinophilia or oeosinophilia leuchemoidesft. No allergen could 
be demonstrated. 
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The Direct Diazo Reaction (Hijmans van den Bergh) 
and Its Clinical Significance Investigated 
by Quantitative Measurements. 

By 

torben k. with, ‘ 

(Submitted tor publication May 12, lOM). 


The so-called direct diazo reaction in scrum has been subject 
to considerable discussion, and its clinical significance is by no 
means definitively established; as there hitherto has not been 
any reliable method for quantitative determination of the direct 
reaction at disposal, tliis is easily understood. By modification of 
Jendrassik & Grof’s (1938) method for determination of the total 
serum bilirubin (cf. With, 1943, a, c, d) the author has succeeded 
in -working-out a method for quantitative determination of the 
direct diazo reaction (cf. tVith, 1943, b); this method and some 
measurements performed -with this Icchniquc arc given below as 
well as a review of the present state of our knowledge about the 
nature of the direct diazo reaction. 


The Nature of the Direct Diazo Dcaciion. 

The terms direct and indirect diazo reaction were introduced by v. d. 
Bergh & Muller (1916) who found that aqueous solutions of bilinibin alkali 
did not give any diazo reaction, while this was tlie case if certain substnn- 

Fund^' « erant from P. Carl Petersens 
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cos, c. g., alcohol or bile acids were added lo the solution. Bile was found 
to give the reaction instantaneously without any addition, and also most 
icteric sera gave the reaction, the majority hoAvcver first after a couple of 
minutes. The color of the reaction is either clear red or of a more violet 
tint changing with the concentration. Reactions taking place without any 
addition are called ^direct*, those taking place only after additions wndi- 
reeb. 

W>y bilirubin in some cases shows direct reaction and in others indirect 
has been discussed by many authors since v. d. Bergh’s original investiga- 
tions. V. d. Bergh and co-workers found the indirect reaction in bilirubin- 
containing transudates and exudates, in horse serum (very rich in bilirubin) 
and in scrum from patients with hemolytic jaundice (the hereditary form, 
pernicious anemia, paroxysmal hemoglobinuria). In cases of occlusive 
jaundice they found direct reaction — and here it has to be remembered 
that at this time the acute hepatitis (catarrhal jaundice) was regarded as 
occlusive jaundice — and the same was the case in some cases of jaun- 
dice following cardiac insufficiency. They discussed the following pos- 
sibilities: The presence of two different bilirubin modifications; differences 
in the combining of the bilirubin with the serum proteins; variation in the 
presence of substances which accelerate or inhibit the reaction in serum; 
but they did not arrive at any final conclusion. 

Feigel & Querner (1919) further investigated the different reaction 
types and used the terms prompt direct, delayed direct and biphasic reac- 
tion, the latter in cases with a part of the color appearing immediately 
and the rest more gradually. 

Lepchne (1920) advanced the hypothesis that only bilirubin which 
had passed the barrier of the liver cells gave direct reaction, wdiile circu- 
lating bilirubin which had not passed the liver cells reacted but indirectly. 
He was led to this belief by the fact that the bilirubin of the bile and serum 
bilirubin in occlusive jaundice gives the direct reaction while the serum bili- 
rubin in hemolytic jaundice gives only the indirect reaction. Since then 
the direct reaction has played a considerable role in the differentiation of 
hemolytic jaundice from sregurgitation jaundices (i.e., jaundice with regur- 
gitation of bile into the blood; cf. Rich, 1930). Recently, how'ever, Geb- 
hardt (1939) has proved experimentally' that the hypothesis of Lepehne 
cannot be correct, as in experiments on dogs under certain conditions he 
only found indirectly' reacting bilirubin in the bile, and Pavel (Les Icteres, 
Bucarest. 1943, 2. Ed. p. 43) has pointed out that the occurrence of 
direct reacting bilirubin in the serum in cases of acute y'ellow atrophy 
of the liver speaks against Lepehne’s hy'polhesis, as in this condition 
the liver cells are necrotic and the bilirubin of the serum cannot have 
passed through them. 

Harrop & Barron (1929) found — contrary to v. d. Bergh & Muller -- 

that carefully neutralized (to the pH of serum) solutions of bilirubin alk i 

show'ed direct reaction and that addition of great amounts of bilirubin 
solution to serum resulted in solutions giving the direct reaction. T ey 
were of the opinion that the part of the serum bilirubin showing indirect 
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===5iS€aa“H5 

expresses the view Ihnl llic biiin.hin formed by Ibc 

globin is bound to Ibe albumin-like protein globin wlncli is set free ns a 

result of llie same process. . 

Heilmever & Krebs (1930) found Hint the absorption spectra of f - 
direct and the indirect diazo reaction are identical, a fact pointing ngainsl 
the theory of two different bilirubin modifications. 

By the investigations of Bennhold (1932) and Snapper & Bendien (1931, 
1938) it was shown — by kataphoresis and ultrafiltration — that all the 
bilirubin in scrum is bound to the scrum albumins. This fundamental 
fact has hitherto by no means been known universally in spite of its confir- 
mation by Pedersen & Waldenstrom (1937). Those nutbor.s were able to 
reproduce the findings of Bennhold and, further, found Ih.at in the iilli»i- 
centrifuge all tlic plasma hilirnhin followed the albumin fraclion, U a 
watery solution of bilirubin alkali was added to a solution of serum albumin 
a linkage between the bilirubin and the alhimiin immediately look place, 
but if ovalbumin was used instead of serum albumin no binding look place, 
Pedersen & Waldenstrom also discuss the possibility of the combininp of 
serum bilirubin with globin, and they arrive at the result that .such u 
binding is not very likely as the isoelectric point of the artificially produceil 
scrum albumin-bilirubin is ca. pll -1.8, showing a good agreement with the 
prolcin-bilirubin compound found in serum, while the isoelectric point of 
a globin-bilirubin compound is to ho expected to be found witli far more 
alkalic values. They did not perform direct experiments with arlificial 
globin-bilirubin as they bad no pure globin preparation at their disposal, 

Poloiiowski Cl ttl. (1912), however, claim tlial ^indiroc^* bilirubin is 
bound to globin while ^direcl^ bilinibin is bound to serum albiiinin. They 
mixed solutions of bilirubin alkali with solutions of globin or serum albu- 
min and found the bilinibin-scnim-albuniin giving tlic direct reaction, 
while the bilirubin-globin reacted indirectly. Further, the bilinibiii 
albumin solution was difficult to extract with chloroform (only a few 
per cent of the bilirubin extracted), while the hilinihin-glohin solut'ion was 
easily extracted with chloroform (about 50 % extracted). In agreement 
with these findings it was found that about CO % of the serum bilirubin 
could be extracted with diloroform in casc.s of licmolytic jaundice but onlv 
a few per cent m- cases of occlu-sivc jaundice. The bilirubin in transudnle's 

SimTe f r • ""“"I I>ebaved as bilirnl.in in serum 

from hemolytic jaundice. Bilirubin in alkalic solution added to JrZ 

from hemolytic jaundice behaved as the bilirubin natunllviiresenf • 
serum, and the same was the case with bilir 1 n n 
occlusive jaundice. Bilirubin added to pure sohilian ^ 
showed direct reaction and was easily exlLted with chlorofom’" ^ 

l>.al M,„,vn 

^vith chloroform than is the case - ^Iracled 


in other forms of jaundice. They give. 
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liowcvcr, the explanation that the easily extractable bilirubin is free while 
the bilirubin more difficult to extract is found as alkali salt. As, after the 
investigations cited aljove, it seems to be proved that all serum’ bilirubin 
is protein-bound, this hypothesis is of minor interest. 

According to Coolidge (1940) the hypothesis of two differ- 
ent modifications of bilirubin, one with indirect and one with direct 
reaction, is now abandoned. In this connection it is, by the way, 
to be remembered that there is a possibility of two isomer modi- 
fications of bilirubin; so Foww^eathcr (1932) reckons wth a keto- 
enol-tautomeria on the basis of the structural formula of bilirubin, 
and Halbach (1938) also thinks this to be possible. The real exis- 
tence or non-existence of these bilirubin modifications cannot be 
finally investigated before the total synthesis of bilirubin is possible. 
Further, Coolidge has shown that the effect of alcohol, caffein etc. 
on the diazo reaction is purely catalytic; the reaction in serum 
does not seem to depend on the presence or absence of such cata- 
lytic substances but on differences in the binding of the bilirubin 
to the serum proteins. That the action of alcohol is catalytic was 
demonstrated by evaporating the alcohol after which the same 
indirect reaction as before the addition of alcohol w'as found. 


The Clinical Significance of the Direct Diazo Reaction. 

Also the clinical evaluation of the direct reaction has been sub- 
ject to discussion. 

Some authors reckon wdth several different reaction types; e.g., Watson 
(1937) employs the following terms: ^direct prompts (all color developing 
within one minute); »hiphasic prompts (more than 50 % of the color 
developing within one minute); »biphasic delayedi) (more than 50 % devel- 
oping after one minute); »delayed» (all the color developing after the 
first minute); wndirect* (no color without addition of alcohol). His clinical 
material however, does not support the usefulness of the application of 
all these different reaction t3'pes. 

hliller & hlachella (1940) write rather vaguely concerning the direct 
diazo reaction: »it frequently aids in the differential diagnosis of the 
several types of jaundice* without giving more detailed facts. On the other 
hand Cantarow et at. (1940) states: »In the presence of hj'perbilimbjn- 
emia little or no clinical significance is attached at the present time to t e 
qualitative van den Bergh reaction, except in the diagnosis of hemoy ic 
jaundice*. 

In tliis connection it is also to be mentioned that some authors av 
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ascribed significance to the reaction IjTC of Ibo bilirubin ^vilh 

regard to the excretion of bilirubin with the urine. Tins view however, 
does not seem to be correct - as pointed out in a recent paper by Oie author 
(With 1943, c). Also on the theoretical interpretation of the \anous forms 
of jaundice the direct reaction has had a good deal of influence. Thus Rich 
(1930) regards the jaundice of licpatitis (catarrhal jaundice) as a regurgi- 
tation jaundiccD because the direct reaction most often is found in this type 
of jaundice; it seems much more natural to assume that tiic jaundice in 
hepatitis is a combination of rctcnlion jaundices ~ caused by the inability 
of the damaged liver cells to tran.sport the plasma bilirubin into the bile 
— and slyraphogenous jaundico — caused by the derangement of the liver 
parenchyma with destruction of Uie bile capillaries which is known to take 
place even in mild cases of hepatitis after modern observations with liver 
biopsy — (cf. With, 1944). 

It is to be emphasized that v. d. Bcrgh himself was very cautious in 
his conclusions concerning the clinical and physiological significance of 
the direct reaction. It is the interpretations of subsequent authors which 
have laid more stress on this reaction than can stand a critical revision. 

tlic common qualitative direct diazo reaction seems 
without greater interest in clinical practice, the possibility rests 
that quantitative measurements of the reaction could yield valu- 
able information, 

Quaniiialivc Measurement oj the Direct Diazo Ucaction. 

Concerning the quantitative measurement of the total diazo 
reaction of serum bilirubin the reader is referred to earlier papers 
by the author OVith, 1942, 1943, a and d). Wlicn the reading of 
the direct reaction is aimed at, the same procedure is used except 
for omission of the reaction catalysator (i.c., the caffeine buffer). 
As the color of the direct reaction develops gradually while the 
total diazo reaction is read fully developed the reading becomes 
somewhat difficult, as will always be the case wth a color which is 
not constant (if one docs not use a photoelectric instrument). By 
adding alkah to the reaction mixture, however, it is ])ossiblc to 
nte^upt the progress of the reaction at any time and read the color 
produced up to that time. TJie method of Jendrassik & Gr6f (1938) 

stead 01 the caffemc-solution, and the i i- 

added at the ttao when the rL:LZ:^^'::XZrZ\ f 
If sufficient serum is available it is nossibln i i ^ 

reaction at several times, eg % I 2 ^ ^ \ 

y*> / 2 » 1. 2, 5 and 10 minutes after the 
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addition of the diazo reagent and thus plot a graph illustrating the 
course of the reaction (\Vith, 1943, b). Malloy & Evelyn (1938) 
proposed to read after 10,30,60 and 120 minutes; vdth their method, 
however, the course of the reaction is not interrupted, and the 
dilution is so great tliat the reading of the weak initial colors 
of the reaction becomes inaccurate; their method is thus not very 
suitable for the reading of the direct reaction. 

As the direct reaction is most commonly read after 30 seconds 
this reaction time has been used; further readings after 5 and 30 
minutes were performed as in Cantarow ei al (1940) investigations 
with Malloy & Evelyn’s method. The technique was as follow’s: 

0.1 ml serum is placed in each of 6 microtest-tubes (ca. 40 mm in length, 
inner diameter ca. 9 mm.), and 0.2 ml distilled water is added to 4 of them. 
To one, acting as control solution, 0.05 ml of sdiazo blanks and 0.15 ml 
alkalic buffer are added, and to the three others 0.05 ml diazo mixture is 
added with thorough mixing. The time of the addition is noted, and 30 
sec., 5 min. and 30 min. later 0.15 ml of the alkalic buffer is added to one 
of the three glasses. The 30 sec. reaction has to be completed separately 
as even small variations in time are significant in this case while the two 
others can be begun at the same time. The three solutions are read in the 
Pulfrich photometer by filter S. 61 in »Kleinkyvetten» of 1 cm layer of 
thickness, with the control solution in the other cuvette (same control solu- 
tion for all three). The remaining two serum samples are used to determine 
the total serum bilirubin; to one is added 0.2 ml caffeine reagent and 0.05 ml 
diazo mixture and then mixed; 10 minutes later 0.15 ml alkaline buffer 
solution is added. To the other the same procedure is repeated with 0.05 ml 
sdiazo blanks instead of diazo mixture. The first solution is then read 
with the second as control (in the other cuvette). 

Reagents; Caffeine reagent consists of 20 g caffeine, 30 g sodium ben- 
zoate and SO g of sodium acetate dissolved in water and diluted to 400ml. 
Diazo blank; 15 ml cone, hydrochloric acid in 1 1: distilled water. Diazo 
mixture; prepared each time by mixing 0.25 ml (6 drops) of a 0.5 % solu- 
tion of sodium nitrite with 10 ml of a solution containing 5 g sulfanilic 
acid and 15 ml concentrated hydrochloric acid diluted to 1 1. Alkaline 
buffer solution: 10 g sodium hydroxyde and 35 g potassium-sodium tar* . 
trate diluted to 100 ml. 

The »concentration of direct bilirubini> is calculated by the formu a 
c = 5.32 X e (c in mg per 100 ml; e is the extinction in 1 cm layer o 
thickness); the concentration of the total bilirubin is calculated from t le 
formula c = 5.32 (e — k); k is a constant determined by the diazo reac- 
tion, of the caffeine and is about O.OlO. It is determined for each set o 
reagents by mixing 2 ml caffeine reagent, 1 ml distilled water and 0-5 
diazo reagent and after 10 minutes adding 1.5 ml alkaline buffer solution, 
reading in 5 cm i>iaeinkyvette» by S. 61. The reading divided by 5 'gives K. 
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tolal Ilian ot Ihc dlrctl rcaclion. The calclilalod conccnlralions m . licll 
TOses arc to be multiplied by the respective dilutions before being com- 

^ The direct reaction thus found is expressed in mg bilirubin per 100 ml 
serum; by comparison ^vith the total bilirubin it can be expressed ns per 
cent of the total bilirubin. 

Tlie method described is identical with that previously published by 
the author (With, 1913, b) with the exception that distilled water is used 
instead of the S/l-saturated solution of sodium acetate; as this solution 
shows a certain catalytic action on the diar.o reaction tlie values deter- 
mined by using it were somewhat too high, for wliich reason it had lobe 
replaced by distilled water. 


Previous Clinical Jnvestigations (vith Quantitative Detrnnuwtions of the 

Direct Jleaclion. 


Malloy & Evelyn (1938) mention that they have carried out clinical 
investigations with their method which >wiU be discussed elsewhcrev, it 
has, however, not been possible for the author to find any publications 
containing this discussion. Canlarow ct al. (1910), using Malloy Evelyn’s 
method, found in 37 patients without liver disease a direct reaction — 
measured in per coni of the total bilirubin — from 12 to .90 Vo of b'r 5 min- 
utes and from 25 to 75 % after 30 minutes; Ihc values wore impossible to 
read in a number of cases witli serum luliruhiu values below 0.12 mg per 
100 ml. 107 patients witli hopalocelliilar damage showed from 11 — Si % 
after o minutes and from 19 to 100 % after 30 miuulrs. 33 cases of chronic 
hepatitis showed from 30 to 75 % after 5 minutes and from 33 to 100 % 
after 30 minutes. The autliors conclude that a direct reaction above 50 % 
after 5 minutes or above 74 % after 30 minutes in a case with normal 
total serum bilirubin is pointing to liver damage; they are of the opinion 
I lat the direct reaction is of clinical value especially in cases with normal 
serum hiliruhin concentration. 


In studies on icterus neonatorum Waugh c( aL (lO-lO) found that the 
direct reaction showed a constant value of about 0.5 mg per 100 ml reenrd 
less of the intensity of the jaundice. ^ ^ 


nicr s uoscruaiions. 


The direct reaction was determined qiiantilalivoly in 10 nor- 
years uahic ], No.s. I-IQ arc men, Nos. 11—20 
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Table 1. 


JNormal Persons. 


Obs. No. 

Tola] bilirubin 
(mg per 

100 ml) 

Direct reaction (per cent of total bilirubin) 

30 sec. 

5 min. 

30 min. 

1 


20 

36 

63 

2 


0 

45 

70 

3 

0.54 

0 

50 

69 

4 

0.82 

36 

48 

82 

.5 

0.68 

45 

57 

75 

G 

0.99 

34 

39 

63 

7 

1.45 

51 

62 

79 

8 

0.71 

30 

41 

60 

9 

0.39 

0 

0 

50 

10 

0.34 

0 

0 

75 

11 

0.56 

25 

45 

67 

12 

0.52 

32 

55 

SO 

13 

0.27 

0 

0 

70 

• 14 

0.63 

30 

47 

68 

15 

0,80 

27 

52 

61 

16 

0.98 

49 

58 

73 

■LI 

0.47 

0 

50 

72 

IS 

1.27 

62 

75 

86 

19 

0.85 

43 

47 

76 

20 

0.58 

45 

69 

90 


^s^omen). Reaction^ too weak to be read with any degree of accur 
racy (extinctions below 0.05) are given tlie sign dOd. 

In 10 normal newborn the direct reaction was determined 
with the same method in order to elucidate the direct reaction in 
icterus neonatorum; the samples Were taken at the time when 
jaundice Was most pronounced. Also some infants without visible 
jaundice Were included in the investigation, the results of which 
are given in Table 2, Further the direct reaction after 30 seconds 
was determined in 50 normal newborn; 90 % of these showed 
values between 50 and 80 % of the total serum bilirubin and 10 % 
between 30 and 50 %;' in a case of icterus gravis neonatorum the 
value 20 % was found. In 20 of the 50 cases daily determinations 
of the direct reaction (after 30 sec.) were carried out and only, minor 
variations from day to day found (cf. Larsen & With, 1943). 
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Tabic 2: 


Iclcrus neonalorim. 



Total bilirubin 

Direct reaction (per cent ol total bilirubin) 

' Obs. No. 

(mg per 

100 ml) 

30 sec. 

5 min. 

30 inln. 

... 

1 

22.0 

G2 

71 

84 

2 

15.9 

39 

55 

07 

3 

7.32 

70 

83 

80 

4 

2.21 

55 

58 

00 

5 

5.20 

75 

82 

89 

6 

1.12 

71 

82 

85 

7 

7.27 

53 

01 

81 

8 

4.51 

57 

07 

70 

0 

2.44 

42 

51 

70 

10 

S.43 

75 

80 

92 


On 5 patients with hereditary' hemolytic jaundice (Table 3, 
Nos. 1 — ^3) and 2 wth pernicious anemia (Table 3, Nos. 4 — 5) the 
direct reaction in jaundice of hemolytic origin was studied. 


Table 3. 


Jaundice of JSemolylie Origin. 


Obs, No. 

Total bilirubin 
(mg per 

100 ml) 

Direct rc.aclion (per cent of total bilirubin) 

30 see. 

5 min. 

30 min. 

1 

3.16 

21 

29 

43 

2 

2,15 

19 

28 

45 

3 

2.72 

32 

35 

51 

4 

2.57 

22 

32 

37 

5 

2.71 

17 

30 

52 


In 7 patients with occlusive jaundice determinations were 
made ^ablc 4; Nos. 1—5, cholelithiasis; No. G, neoplastic occlusion 

at papilla Vatcri; No. 7, carcinoma of the gall-bladder vvith meta- 
stascs to the liver). 
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Table 4. 

Occlusive Jaundice. 


Obs. No. 

Total bilirubin 
(mg per 

100 ml) 

Direct reaction (per cent of total bilirubin) 

30 sec. 

5 min. 

' 30 min; 

1 

4.86 

42 

53 

79 

2 

8.18 

53 

67 

72 

3 

1.80 

51 

56 

68 

4 

7.68 

72 

83 

86 

5 

2.35 

43 

67 

7S 

6 

11.3 

58 

76 

86 

7 

52.0 

69 

77 

91 


In 15 patients suffering from catarrhal jaundice (Table 5) of 
varying severity determinations were made at the height of the 
jaundice; in one of the cases determinations were made during the 
fading of the jaundice too (obs. No. 1, a — d). 


Table 5. 


Acute Hepatitis. 



Total bilirubin 

Direct reaction (per cent of total bilirubin) 







Vmg. pt.1 


5 min. 

30 min. ' 


lOOml.). 

30 sec. 

1 a 

9.24 

44 

72 

83 

1 b 

4.43 

50 

58 

90 

1 c 

2.40 

45 

54 

78 

1 d 

1.50 

51 

61 

84 

2 

1.97 

30 

54 

66 

3 

1.76 

59 

64 

69 

4 

7.92 

43 

55 

71 

5 

2.75 

53 

67 

76 

6 

13.6 

62 

77 

82 

7 

1.91 

39 

57 

74 

8 

3.42 

62 

72 

77 

9 

2.02 

47 

51 

63 

10 

31.1 

54 

62 

78 

11 

4.88 

52 

63 

67 

12 

12.6 

57 

. 66 

91 

13 

4.30 

62 

76 

82 

14 

6.72 

59 

66 

77 

15 

6.80 

66 

73 

75 
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Table 6. 
Cfironic Hepalilis. 



Total bilirubin 

Direct reaction (per cent ol total bilirubin) 

Obs. No. 

(mg per 

100 ml) 

30 sec. 

5 min. 

30 min. 

1 

2 

3 

4 

5 

6 

2.08 

1.75 

4.24 

2.13 

2.G5 

4.00 

53 

30 

51 

47 

55 

54 

02 

49 

55 

09 

58 

70 

70 

GO 

72 

79 

07 

82 


In Table 6 the results of the anatysis in 6 cases of clironic licpa- 
titis with slight jaundice arc presented. 


Discussion. 

The variation vnthin the single groups is seen to he consider- 
able and the percentage found for the direct reaction shows marked 
overlapping from one group to the other; in spite of this overlapping, 
there is a distinct difference between some of the groups as seen 


Table 7. 

Mean Value and Extreme Vatucs for the Direct neaelion. 


Group 


Direct reaction (per cent of lotnl 
bilinibin concentration) 

30 see. 

5 min. 

30 min. 

C 

£ 3 
3 T‘ 

Mean 

Maxi- 

mum 

♦M ^ 

3 

§ 2. 
3 T* 

o 

H 

Maxi- 

mum 

3 

3 •-» 
3 3 
3 7” 

Mean 

w 

C P 

5 

3 r 

(20) 

(31) 

02 

(30) 

(52) 

75 

51 

71 

90 

39 

CO 

75 

55 

09 

80 

00 

80 

92 

17 

23 

32 

28 

32 

30 

37 

40 

51 

41 

55 

72 

53 

70 

77 

72 

75 

91 

30 

53 

GO 

51 

05 

77 

GO 

70 

92 

30 

49 

55 

49 

02 

75 

07 

73 

81 


Normal persons i . . 
Icterus neonat. 
Hemolytic jaundice 
Occlusive jaundice 
Acute hepatitis , , 
Chronic hepatitis 
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from the survey given in Table 7 in which the mean values and the 
extreme Values for the percentage of the direct reaction in all the 
groups are seen (in the calculation for acute hepatitis only the 
value 1 a is reckoned for obs. No. 1). 

Only the hemolytic jaundice and the occlusive jaundice show 
values so different that there is no overlapping. The values for 
icterus neonatorum are Very similar to those of occlusive jaundice, 
a fact pointing against the hemolytic origin of this form of jaundice. 
Anotherfact pointing against the hemolytic origin of icterus neona- 
torum is the high values for the serum bilirubin often seen in this 
condition (often above 10 mg per 100 ml; cf. Larsen & "With, 1943), 
as the serum bilirubin in hemolytic forms of jaundice most often 
shows values below 4 mg per 100 ml and practically always below 
6 mg per 100 ml (With, 1943, c). So, our findings in icterus neona- 
tarum show strildng difference from those of Waugh et at (cf. 
above), a divergence to which we have not been able to find any 
explanation. 

The groups acute and chronic hepatitis show values much like 
the group occlusive jaundice and the normal persons show values 
about midway between hemolytic jaundice and occlusive jaun- 
dice. Our values show some divergence from the above-mentioned 
observations of CantaroW e{ at, but this may readily be explained 
by the different analytical techniques used. 

The diagnostic value of the quantitative direct reaction is, 
according, to Table 7, very limited; only in the differentiation of 
hemolytic jaundice from occlusive jaundice it may be of some 
value. 

The readings of the direct reaction after 30 seconds, 5 and 30 
minutes give practically parallel results in all the clinical groups. 
It thus seems unnecessary to perform more than one reading 
(e.g., that after 5 minutes which is the most practical to carry 
out). 
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Quantitative Studies on the Urinary Excretion of 
Bilirubin and Urobilinoids and on Serum Bilirubin 
in Diseases of the Liver and Jaundice without 
Liver Lesion. 

By 

TORBEN K. WITHi 
(Submitted for publication May 12, 1944). 


As pointed out previously by the author (With, 1942 — 43; 1, 
2, 3, 4, 7) during the last couple of years the methods for quantita- 
tive determination of bilirubin in serum and urine and of the uro- 
hilinoids (urobilinogen, IX, a and stercobilinogen) in urine and 
feces have undergone considerable development; while earlier 
methods at disposal were to be regarded merely as semi-quantita- 
tive, the modern methods are reasonably accurate quantitative 
analytical procedures. 

Hitherto, however, clinical reports of cases in which deter- 
minations with these modern methods have been made have not 
been published with the exception of Watson’s (1937; 1940) which 
deal only with determination of urobilinoids. In the following 
simultaneous quantitative determinations of bilirubin and urobi- 
linoids are to be presented. 

Material and Methods. 

For . the sake of space case histories are omitted. The following 
groups w'ere investigated: 1. hemolytic jaundice, 2. occlusive jaun- 

^ The studies here presented were aide^ by a grant from P. Carl Petersens 
Fund. 



,.c, S, ac„te ..epami. 4. c.ronic 

^nations oa aormal persons arc \ , J,„ccl; 

author a detailed account may be omiUedhcrc. For scrum bili- 
rubin the method of Jendrassik & Gr6f (1938) or 
modification (With. 1, 4, 7) ^vas used; for urine bilirubin, the mtlli 
of Jendrassik & Gr6f (1938) Nvas used (cf. ^Yllh, 1^12' -). and for 
determination of urobilinoids the method of W ith (19-12, 6). 

Hemolytic Jaundice. 

Three typical cases of licrcdilarj* hemolytic jaundice wre 
investigated. The results arc seen from Table 1, 

Table 1. 

Hcmohjtic Jaundice, 


Case No. 
Dale 


Serum bilirubin (mg per 2.72 2.08 

100 ml.) 

Urine bilirubin 0 0 

Urine uro-|mg per 100 ml. O..^ 0.80 

bilinoid (mg per 24 hrs. 9.3 10.5 



3; boy aged 10 
28/1 13 



Occlusive Jaundice. 

Eight cases were included in the study. The data arc presen- 
ted in Table 2. The cases of cholelithiasis and neoplastic occlusion 
v/ere all typical ones. In Case 3 there ivcre extensive liver mclas- 
tases from a carcinoma of tlic goU-bladdcr and in Case 5 from 
a carcinoma of the coecum. The jaundice in such cases is to be 
regarded as due to intrabcpatic biliary occlusion. In Case 7 .while 

vater,. Case 8 ™s a case or WHa.,, xn„ll,„„.aicsi« it is son Jvl.at 
r<5 — Ada med. scandinav. Vol CXIX. 
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doubtful -whether the jaundice in this case was of occlusive or 
parencliymatous origin; the case is published by Gerz (1, Case 
1; 2, Case 4). 

In Cases 4 and 6 passage of a gall-stone with consecutive rapid 
decrease of the serum bilirubin concentration and disappearence 
of the bilirubinuria was observed. 

Acute Hepatitis. 

31 cases were included in the study. The data of 27 of these 
are presented in Table 3, and the remaining in Figures 1 to 4. Sever- 
al of the cases were neosalvarsan hepatitis, some were preg- 
nant or puerperal women. Case 19 was a Very grave one of long 
duration (jaundice over a month before the observation began). 
Case 31 Was observed from the very beginning; the patient, whose 
■wife fell ill with hepatitis a month before, was hospitalized for 
arterial hypertension; on Oct. 9th he observed a slight darkening 
of the urine and felt epigastric discomfort; on the following day, 
bilirubinuria (iodine test) and jaundice developed, and the feces 
were clay-colored on Oct. 11th. The other cases were typical 
Dcatarrhal jaundice» of varying duration and intensity (slight to 
medium degree of severity). Most of them came under observation 
within 10 days of the first appearance of the jaundice, while Cases 
9, 11, 18, 19 and 20 came under observation 3 — 4 Weeks and Case 
16 2 months after the appearance of the jaundice. Some of the 
cases — about half — had dyspeptic complaints for one or two 
weeks before the jaundice appeared. 

Chronic Hepatitis. 

Seven cases Were included in the study; the data are given in 
Table 4. Cases 1, 3, 5 and 6 showed hepatomegalia and more or less 
pronounced jaundice; consumption of greater amounts of alcohol 
does not seem to have taken place in any of these cases. Case 4 was 
a particularly severe case of half a year’s duration; he died m 
hepatic coma one month after the observation. 

Cases 2 and 7 were of particular interest as cases of unusually 
Severe and protracted jaundice; they are to be described in some 
detail. 
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Case 2: Woman, aged -10. Previously no diseases of importance. 
In November 1941 she felt tired with epigastric discomfort. In January 
1942 she developed jaundice. At this time there were several cases of epi- 
demic hepatitis in her surroundings, and she and her son were admitted to 
the county liospital simultaneously. She stayed here for 6 weeks during 
which time jaundice subsided, but the liver was still palpable 2 3 cm be- 

low the costal margin at the discharge from the hospital; at this time 
the icterus index G was found. Two days after her depaidure from the hos- 
pital the jaundice recurred and persisted with varying intensity to her 
death, 11. G. 1943. The color of the urine varied parallel to the jaundice 
and so did the color of the feces, which in periods were clay-colored. 21. 7. 

8. 11. 1042 she stayed in Department A of the Eigsliospital. The liver 

was at that time about 3 cm below the costal margin, and there were no 
signs of ascites or collateral circulation. The galactose test showed 3 g. 
excretion, the serum phosphatase was greatly increased, the serumprotein 
showed 2,4 % albumin and 5.0 % total protein, and the serum prothrom- 
bin was slightly decreased but becoming normal after 10 mg of vitamin K 
perorally. The serum citric acid was slightly increased — which in com- 
bination with the greatly elevated phosphatase commonly is assumed to 
suggest occlusive jaundice. There was no anemia and the platelet count 
was 290,000. 8. 11. 1942 she was readmitted to the county hospital; here 
the temperature, which had formerly been normal, became slightly ele- 
vated (ca. 38°), but intermittent fever suggestive of cholangitis never 
developed. The liver reached the umbilicus in the spring oi 1943. The 
spleen was not palpable. She died at home with greatly enlarged abdo- 
men, ascites and bloody diarrhoea. 

As duodenal drainage, biopsy of the liver or autopsy were not per- 
formed one cannot exclude a slowly developing neoplastic occlusion 
similar to Case 7 of occlusive jaundice. The onset simultaneous with 
cases of epidemic hepatitis points, nevertheless, to an infectious origin, 
and the complete subsiding of the jaundice with persisting hepatomegalia 
also points to a chronic hepatitis and against a neoplastic biliary obstruc- 
tion. 


Case 7; Woman, aged 42. Previously no diseases of importance. In 
November 1941 she felt tired, and 3 weeks later she observed jaundice 
and dark urine. The jaundice lias since persisted (i.e., over 2 years) with 
varying intensity. Twice in the two years she has had gross hemor- 
rhagic diathesis with consecutive anemia (to 20 % Hb) which eacli time 
responded excellently to transfusions and vitamin K. The feces have been 
completely clay-colored most of the lime, but in periods more or less 
brown The general condition has been good with the exception of tired- 
ness. She has several times been admitted to a county hospital, and here 
laparotomy was performed (17. 9. 1942) to exclude biliary obstruction; 
the biliary passages were found to be normal, without dilatation, the liver 
great and intensively bile-colored but oUienvise normal. She stayed in 
Department A, the Rigshospital 19. 9. 1943—19. 2. 1944. The livw was 
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at that time palpoWo 3—1 cm IicIonv the costal margin, there mas no 
splenomegalia.^no ascites and no sign of collateral circulation Duodenal 
drainage mas performed 3 times, and each time the 
magnesium sulphate mas followed by a flow of light ycllou bi e (from -j to 
80 ml). Liv’er biopsy showed well-preserved liver cells mithoul deposits 
of lipoids, only slight accumulation of bile pigment in the tis.sue, some 
proliferation of connective tissue in the porto-biliary spaces with slight in- 
filtration with lymphocytes and histiocytes, no prolitcration of the fine 
bile ducts, no signs of specific inflammation or ncoplasma. Histologic 
diagnosis; Chronic hepatitis. 

She showed — like Case 2 — greatly elevated seniiii jiliospliatasc and 
slightly increased serum citric acid; serum cholesterol about 400 mg per 
100 ml. The serum prothrombin was dotonniiied scrveral limes; it became 
dangerously low when regular administration of vitamin K was omitted, 
ttlien 2 mg of vitamin K (Kvitasol rLcot) was given once a week, the 
prollirombin could be maintained between 30 and 100 % of the normal. 
The Bauer galactose test was normal (0.3 g). The scniinprolein was ".a %, 
Tliere was no anemia or thromhopenia. The serum iron was coiisiderahly 
increased (220 y per 100 mi; Broclmor-Mortensen & Olsen’s inelhod). 

Case 7 (luis shows great similarity to Case 2, but the course was even 
more protracted here. The diagnosis chronic beiialilis seems to be ade- 
quately cstabiisliod altboiigli tlio bcltaviour of (lie scrum prothrombin 
(vitamin K sensivity; Hansen & Begfrup, 1013), the scrumj)ho.spliala.=o 
and the serum citric acid suggest occlusive jaundice. 


In both Case 2 and 7 llic urine once, wlicn the jaundice was 
at its highest, sliowcd shlaclc diazo reacliono (cf. Talile 3). Tiiis 
reaction was, how'ever, found only in the urine on a .single day. 
This phenomenon, also ohscrv'cd liy Jendrassik & Grof (1038) in 
the urine from long standing cases of jaundice, is somcwlial obscure. 


Observations on Normal Persons, 

The normal values of the scrum bilirubin liavc been investigated 
previously by the author (Witli, 1943, 7). The excretion per 24 
hours with the feces and the urine was determined on 20 patients 
^th regular stool without injury to the liver or bile passages, blood 

m 4 X 24 hour periods .-iiid 11, c overage value for (he 21-1, our 
excretion catoiated (ct. Watson, 1937). n.c feces anaivsps v.r 
carried out t.ie raet.iod of Wifli. L, f^g ^e S for U 

analysis and brought into a volume of 160 ml ii i n- 
of ferrous bvdrnvidfi ti i, eforc the addition 

errous Hydroxide. The results arc presoiileci in 7oMc 5 . 



Chronic Jlenalilis. 





Urine urobilinokl 
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Table 5. 

Urinary and Fecal Urobilinoid in tNormaU Persons. 


Sex 

, 

Age 

Diagnosis 

Feces 

Urine 

0 

d 


S4 

Bronchial asthma 

25.1 


1.6 

F 

30 

Bronchial asthma 

35.2 

Trace 

<1 


30 

Bronchial asthma .... 

02.9 


<1 


48 

Chronic gastritis 

41.2 

Trace 

<1 ■ 

■■ 

32 

Rheumatic lever 




■i 

, 

(afebrile stage) 

71.0 

1.70 

2.4 


28 

Chronic polyarthritis . . 


0.25 

<1 

BB 

02 

Diabetes incllitus (slight 




mM 


case) 

59.0 

0.45 

<1 


40 

Chronic polyarthritis . . 

87.1 

. 1.08 

1.2 

F 

28 

Rheumatic fever 






(afebrile stage) 

70.2 

Trace 

<1 

M 

33 

Bronehial asthma 

104 

1.41 

< 1 

F 

23 

Puerperal albuminuria . . 

68.2 

2.01 

3.0 

F 

40 

Chronic polyarthritis . . 

83.2 

2.24 

2.7 

M 

24 

Chronic gastritis 

224 

0.95 

<1 

M 

30 

Sciatica 

152 

1.03 

<1 

M 

35 

Mitral stenosis 

87.8 

1.12 

1.2 

F 

23 

Myalgia 

73.5 

2.58 

3.5 

F 

45 

Neurasthenia 

no 

1.25 

1.2 

iM 

20 

Cardiac neurosis 

124 

0.57 

<1 

M 

30 

Peptic ulcer 

37.0 

0 

0 

F 

35 

Neurasthenia 

44.2 

Trace 

<1 


The urobilinoid excretions are given in mg per 24 hours 
and the »Quotient» (urobilin quotient) is the urinary excretion 
expressed in percentage of the fecal excretion (Adler & Sachs, 1923). 

Discussion. 

For practical reasons the serum bilirubin, the urinary excretion 
of bilirubin, the urinary excretion of urobiiinoids and the fecal 
excretion of urobiiinoids are to be discussed separately. A more 
detailed discussion of the urinary excretion of bilirubin is, however, 
not included as the author recently has published a paper on this 
subject (\Vith, 1943, 5). 
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The Serum Bilirubin Concentration as an Expression of 
the Liver Function or the Degree of Biliary Occlusion. 

Tlic clinical significance of the scrum bilirubin concentra- 
tion is illustrated by Diagram 1 which gives the maximal values 
of such of our cases which were subjected to investigation at the 
time of their maximal degree of jaundice. The average value for 
the maximal attained serum bilirubin concentration was 18.6 mg 
per 100 ml for occlusive jaundice, 8.8 for acute hepatitis. This is 
due to the rcatively great amount of slight cases of hepatitis but 
also to some cases of coriiplete biliary obstruction with intense jaun- 
dice; presumably also a certain number of less severe cases of ob- 
structive jaundice exists, but such cases are as a rule not admitted 
to hospital and therefore not included in the material. As the 
values in the two groups show considerable overlapping one cannot 
use the maximal attained height of the serum bilirubin in the 
differential diagnosis between occlusive jaundice and hepatitis. 

Of great interest is Case 7 of occlusive jaundice in which com- 
plete obstruction (»whitc bile#; cf. Gade, 1943) Was found at opera- 
tion and which showed, nevertheless, as low a serum bilirubin as 
ca. 10 mg per 100 ml — a value maintained tor more than a month. 
That the biliary obstruction was complete a considerable length 
of time before the operation is indicated by the fecal analysis, which 
7. — 11. 12 showed a daily urobilinoid excretion of only 1.4 mg per 
24 hours. 

This low serum bilirubin in a case of proved complete obstruction 
cannot be due to a particularly great urinary excretion of bilirubin as the 
average excretion was only ca. 25 mg per 24 hours. If this is compared 
with, c.g., Case 19 of acute hepatitis it is seen that this case shows a con- 
siderably greater bilirubin excretion with the urine (average ca. 75.2 mg per 
24 hours) and a much higher serum bilirubin (ca. 30 mg per 100 ml); and 
further, this patient with hepatitis excreted bilirubin into the intestine 
gi\ing rise to an urobilinuria of about 75 mg per 24 hours while our case of 
occlusive jaundice did not excrete any bilirubin into the intestine. The loiv 
serum bilirubin in our case must be considered due to low production of 
bilirubin and not to high excretion through the kidnej's. 

This leads to the interesting question about the individual 
variation in the bilirubin production which is to be treated more 
detailed in another paper (IVith, 1944, 11). It is important to luiow 
that such a variation takes place, as it means that the scrum bili- 
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Diagram i. 

The serum bilirubin in 
occlusive jaundice and hepatitis 
(Maximal values). 
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mbin conceniraiion is not only an expression of the degree of occlu- 
sion — or in hepatitis the degree of injury to the parenchyma — 
but is also to' a great extent influenced by the bilirubin production level 
of the patient in question, a factor which in most cases is unknown. 
As the bilirubin production level may show considerable variation 
it is easily understood that this factor is not without interest. 

The variation of the serum bilirubin concentration in cases showing 
total biliary obstruction was also noted by Watson (1937, 1940) who most 
often found the icterus index above 100, but not uncommonly between 
50 and 100 and seldom between 20 and 50 in such cases (icterus index = 
ca. 5 times the serum bilirubin concentration in mg. per 100 ml). Watson 
was, however, not able to exclude the possibility that this variation might 
be due to greater urinary excretion of bilirubin in the cases with low serum 
bilirubin concentration. That this explanation is very improbable is shown 
by recent observations on the relation between serum bilirubin and urinary 
bilirubin (With, 1943, 5) showing that high values of urinary bilirubin 
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correspond to high values of serum bilirubin. But simultaneous determin- 
ations of the urinary excretion of bilirubin and the serum bilirubin in cases 
of total biliary obstruction have not been carried out before (cf. Watson, 
1940, p. 2431). 


Velocity of Variations of the Serum Bilirubin. 

The form of variation observed in our cases is only the fluctuation of 
the serum bilirubin at the height of the jaundice and the decrease of the 
serum bilirubin parallel to the subsiding of a hepatitis or the removal of 
a biliary obstruction (cf. Fig. 1 — 1). The rise of the serum bilirubin in the 
beginning of a hepatitis or an obstructive process is practically impossible 
to observe clinically as the patients are first seen after jaundice has set 
in. So, our knowledge of the rising serum bilirubin is mainly based on 
experimental data, but our Case 31 of acute hepatitis which developed 
during the stay at the hospital shows that a jaundice of 5.60 mg per 100 
ml may develop within 24 hours. That an abrupt initial rise in the serum 
bilirubin may take place is also likely in view of the variations at the height 
of the disease (cf. Fig. 2). 


Pig.l. 

Acute hepatitis .Case 1. 



Ada meet, scartdinav. Vot. CXIX 
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The decrease of the jaundice in hepatitis is on the contrary a slow 
process. On the other hand, the decrease of a jaundice due to obstruc- 
tion takes place very rapidly as seen from Cases 4 and 6, in which the serum 
bilirubin fell from 11.1 to 1.70 and from 9.32 to 1.93 in the course of the 
day of the passage of the gall-stone. As the serum bilirubin in these cases 
had not reached normal values on the morning after the passage of the 
stone, one has to assume that it takes some time and probably more 
than 24 hours before the normal serum bilirubin level is reached after the 
removal of a biliary obstruction. Still, the fall of the serum bilirubin is 
unquestionably very rapid under these circumstances, but our materia! 
does not elucidate this process in detail. 

The Duration of Hyperbilirubinemia in Acute Hepatitis. 

The duration of the hyperbilirubinemia in acute hepatitis is 
of special clinical interest, as the serum bilirubin often remains 
slightly increased after all the commonly used functional liver 



QVANTiTATivr. ^Ti'pii'.s ON Till: riuNAiiY rxcns'-TioN or f.T<*. 
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Table b. 


J)i)ratipn pf JltipcrhUinibimmin ant) Vrphiliiuirin in AfUlr )!r;\itttir. 



S.B. 2: N'unilirr of dav?. until tin' !rr«in liilituMt) roMrrntr.tlici;'. drs-rc.ff d 
to lii'low 2 mp prr fOO ml. 

S.B. r-; 1; Nnintn'r of days until tlir M-runi Mlinildn ra.orrntf.itlo;) .fr,-?,-,;.- 
ed to liclow 1 nip. per 100 nil. 

U. U. 3: Xuiiiber of davs until the urinarv uroMllnold fmr prr I’t 
dccreasctl to below .I. 

The nunibcr of days is reel.oned fr-iii the fir-t d.<v on wldeh the fitr- u 
bilirubin-frcc. 


It’sls have hpconic normal. In Talk- Ct n ronipari^on of fh.- tir<>!ii!jn- 
tiria and the hyperhiliniliimmia in ;irnte h.-pafilis' is- j-ivut; .mly 
tlic cases whicii showed Idlirtiliimiria an- inelnded in Dm 
and Iho dnralion is Riven in day.s reckoned fn.m Ihe JuM d.iv 
hihruhin was ahsenl frotn the urine, 

fahle G shows that in most aisrs of uatk /irp.tfiffs (lu' unnn hiU- 
ralnn t.s incrrnsal aflcr the minauj cxcnlim of uMinoUh 
readied normal valors. the limit nse.i lor tim ntinarv nroh,!i‘ 
ao.d (.3 mg per ins) ts only seldom reached l,v normal p’et>om. it 
more, correct to compare with the tipper limit (2 tng p n {oa ,nh 
for he serntn hilirnhin than with the hnver om thit , p r ii n 
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bilirubin is a more sensitive expression than the urobilinuria. This 
has already been pointed out by Meulengracht (1919) who only 
mentioned the fact without giving more detailed documentation. 
Tliis observation of Meulengracht seems, however, not to have 
attracted sufficient attention and has not been commonly known. 
Perhaps the urobilinuria is the test of choice in chronic hepatitis; 
our material does not give conclusive evidence on this point (cf. 
below). 

As an explanation of the long duration of the bilirubinemia in acute 
hepatitis one might think of the derangement of the parenchyma with 
consecutive destruction of the bile capillaries which is found in all cases 
• — even the slight — of acute hepatitis (cf. Roholm, ICrarup & Iversen, 
1942). This destruction of the bile capillaries causes a secretion into the 
lymph spaces and a Dlymphogenous jaundice)) (cf. With, 1944, 9). Only 
at the time when all the bile capillaries are reformed can this lymphogen- 
ous j aundice be expected to subside, and the rebuilding of the bile capil- 
laries may very well take a longer time than the restoration of the func- 
tions of the parenchyma. 

Bilirubinuria in Occlusive Jaundice and Hepatitis. 

In a previous paper (With, 1943, 5) the author has reported his 
investigation on the threshold value for the serum bilirubin which 
marks the appearance of bilirubinuria, the relation between the 
bilirubin concentration in serum and urine, the dependence of 
bilirubin excretion on the kidney function and the r61e of the so- 
called direct-reacting bilirubin of the serum in the urinary excre- 
■tion of bilirubin. Consequently, a discussion of these interestiag 
problems can be omitted here, and we shall only deal with the ab- 
solute value of the urinary bilirubin excretion and its clinical signif- 
icance. Some problems concerning bilirubinemia are discussed 
below in the section on the transition of bilirubinuria into urobilin- 
iiria in acute hepatitis. 

In Diagram 2 the maximum values for the excretion of bilirubin 
and urobilinoid in the investigated cases are given as concentrations 
in 24-hour urine and mg excreted per 24 hours. Only cases wth 
bilirubinuria are, of course, included in the bilirubin section of the 
diagram, for which reason there are more points in the urobilin 
section than in the bilirubin section. Tlie average maximum bili- 
rubin excretion in occlusive Jaundice (7.2 mg per 100 ml, 64.4 
mg per 24 hours) is greater than in hepatitis (4.8 and 43.2), but 
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the difference is only snvall. I'or Uu* nrohilinoitf excretion the <ippt>* 
site is llic ease, as llie average for hepatitis (3.5 ami 15.0) licre is 
greater than for occlusive ja\mdiee (2.8 and 25.0). 

Urobilinuria in Normal Persons and in Hemolytic Jaun- 
dice; General Remarks on Urobilinuria. 

The urinary urobilinoid excretion in normal pei"?ojis is ilhis- 
Iraled in Table 5. Yaliic.s tip to 2,58 mg per 21 hours are found 
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but only 3 persons showed above 2 mg and 25 per cent of the per- 
sons showed trace or no excretion. Watson (1937) came — with 
a very similar method of analysis — to values in close agreement 
with ours. 

The three cases of hemolytic jaundice showed values from 
8 to 15.3 mg per 24 hours, i.e., a moderately but definitely aug- 
mented excretion. Also Watson (1937) found a slightly increased ex- 
cretion in most of the 13 cases investigated by him, and in some 
a greatly increased excretion. But the latter was found only in 
cases complicated by acute hemolytic crisis, splenic infarction or 
during anesthesia. Tlie nature of the urobilinuria in hemolytic 
jaundice has been subject to discussion; some authors hold that it 
is merely a sequel to the greatly augmented production of urobi- 
linoids in this condition, while others hold that this explanation is 
insufficient and it is necessary to assume a certain degree of damage 
to the liver as well (Watson, 1937). 

Watson thinks that the capacity of the liver for excretion of urobili- 
noids is utilized to the very limit under normal circumstances in these 
cases and that, consequently, the least damage to the liver (general infec- 
tions, anesthesia etc.) gives rise to considerably greater urobilinuria than 
is the case in normal persons- He arrived at this conclusion because the 
fecal urobilinoid showed about the same value in his cases with great uro- 
bilinuria and in those with moderate urobilinuria, a finding which com- 
pelled him to seek the cause of the variation in the urinary excretion in 
differences in the liver function. 

This trend of reasoning is also of value in the case of normal individu- 
als, as we have seen that the bilirubin production — and herewith the pro- 
duction of urobilinoids — shows a considerable individual variation. It 
may seem likely that one individual producing much more urobilinoid 
than . another develops urobilinuria with minor damage to the liver than does 
this other one. Accordingly, we have to take into account that the urinary 
excretion of urobilinoids is not exclusively a result of the degree of damage 
to the liver but is also dependent on the level of bilirubin production. A 
simple line of reasoning is, however, sufficient to show that the urobilinuria. 
in diseases of the liver must be grossly independent of the bilirubin produc- 
tion level. . 

One imagines two cases of liver disease with the same degree of 
damage to the liver but witli the difference that Case A has a bilirubin pro- 
duction level Avhich is 2 times as great as that of Case B. As both livers 
are capable of the same bilirubin excretion, the serum bilirubin concentra- 
tion in Case A will be more than two times that of Case B as the diseased 
liver cannot excrete all the bilirubin produced by B and therefore none 
of the extra amount produced by A. Provided that the kidney function 
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is the same in A and B the bilirulnnuria will he considerably prcalor in A 
than in B. On the other hand, the rirobilinoid formation in the intestine 
is the same in both cases, as the bilirubin excretion with the bile is the 
same — provided the intestinal flora and other conditions in the intestines 
are identical. And as the liver and kidney function were identical in the 
two cases the nrobilinuria is, consequently, also identical in A and B. 

On the other hand, it is readily seen that the bilirubin production level 
sets certain limits for the urobilinuria; if for example tlie prod\icfion level 
is 50 mg per 24 hours it is of course impossible to find a \irobilinuria greater 
than 50 mg per 24 hours even in the ease of .severe liver damage. So the 
upper limit of the urohilinuria due to liver domage as deierminrd hj the hilt- 
ruhin production level of the ease in question but otherwise the urobilinuria is 
independent of this level. 
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So, it is a simple logical sequel to our explanation of the genesis 
of jaundice, bilirubinuria and urobilinuria (cf. With, 1944, 8, 9, 10) 
and the theory of the individual variation of the bilirubin produc- 
tion level (AVith, 1944, 11) that qmniiialive cslimalion of the uro- 
bilinuria is a more reliable indication of the degree, of liver .damage 
than quantitative determination of hyperbilirubinemia and bilirubin- 
uria. 

The Urobilinuria in Occlusive Jaundice. 

The urinary excretion of urobilinoids in occlusive jaundice is 
seen from Table 2 and the maximum excretion is summarized in 


mg. per loo ml. aerum 



UJIJNARY r-XCUCTlOX OF FTC. 
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quantitative studies on the 
Diagram 2 in ^vhich it is compared to the excretion in hepaliUs. 
The^average maximal excretion is seen to be somcwliat Imvcr n 
occlusive jaundice (2.8 mg per 100 ml and 25.6 mg per 2-1 brs. 
than in hepatitis (3.5 mg per 100 ml and 45.6 mpcr24 brs ) but 
the dispersion is so great that the diagnostic value is limited; it 
seems, hovswer, that values over 50 mg per 24 hours are suggestive 
of hepatitis but determinations on a greater number of cases of 
occlusive jaundice arc necessary' to verify this assumption. 

As seen in several of the eases urobilinuria is totally absent both 
in occlusive jaundice and hepatitis v'hcn the flovV of bile into the 
intestine is completely or almost completely intcmiplcd. This 
is in agreement with the commonly accepted thcorj^ of the entero- 
genous formation of urobilinoids. 

In Case 7 there was, however, a certain urolnlimiria in .spile of total 
biliary obslrucUon ((.while bilco). Tliis cannot have been caii.scd by bac- 
terial infection of the hilo passages (Hildebrand t, McMastcr Elman, 
192G) as llie temperature was normal and no .signs of inflammation wore 
found at the operation. Another possibility for enterogenous urobilin for- 
mation in complete obstruction is extravasation of blood into Ihcinlrstino 
(cholcmic hemorrhagic diallicsis) and tran.sformalion of the bilirubin of 
the serum into urobilin. The patient did not sliow .symptoms of gro.ss 
hemorrhagic diathesis, but as Ids senmi protlirombin was only 28 per coni 
of the normal it is not improbable llial minor intestinal liemorrliages 
occurred at the lime of the urobilinuria; as benzidine reaction was not 
carried out on the feces, it is impossible to decide tliis question with cer- 
tainly. 

On the Ollier hand, it is to be emphasized that a hepatogenous forma- 
tion of urobilinoid is by no means excluded. French authors thus reckon 
with a hepatogenous urobilinoid formation (cf. AVidal & Ahrami, 1028) 
and also recent German authors arc inclined to do so (cf. Halhacli,' 1038); 
moreover it is to be looked upon as an eslablislied fact that urohUinoids 
can be formed outside the inlesfines (cf. With, lOt-l, 10). But as the 
hepatic formation of urobilinoids only seems lo be found in man during 
icmolytical crises, it is unlikely that the urobilinuria in our Case 7 should 

Tl’af our ease is unique is certain, as Watson 


The Pathogenesis of Urobilinuria in Occlusive Jaundice. 

The pathogenesis and clinical significance of urohilinuria in 
ary occlusion (i.e., partial occlusion, as urobilinuria is prnctic- 
a»y always absenl in total occlnsion) arc wortl, sene' cLcrcot 
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sideration. As urobilinuria is regarded as' suggestive of functional 
damage to the liver one might be inclined to think that its pres- 
ence indicated simultaneous damage to the liver parenchyma. 
The rapidity of the disappearence of the urobilinuria after the remo- 
val of the biliary obstruction (cf Cases 2 and 6) speaks however 
against this view. 

It is also possible to explain the urobilinuria in partial biliary obstruc- 
tion without assuming damage of the liver parenchyma. When the out- 
flow of bile becomes difficult, i.e., the pressure in the bile ducts rises, the 
behavior of the liver cells is different after the height to which the pressure 
rises (Shafiroff ct al., 1939). If the pressure is only a little above the normal 
(below 25 cm HjO in dogs) the liver is able to secrete normally against it 
and the serum bilirubin remains normal; if the pressure is higher, bilirubin 
appears in the lymph and later in the blood, and the concentration of the 
bilirubin in the lymph and the serum rises with the pressure till a certain 
limit is reached. It seems as if the normal secretory mechanism of the liver 
parenchyma into the bile capillaries is replaced by a secretion into the 
lymph capillaries, and this mechanism is only capable of transferring a part 
of the serum bilirubin into the lymph, as the serum bilirubin concentra- 
tion rises even if the lymph of the thoracic duct is collected and not emptied 
into the blood stream (cf. also With, 1944, 9). 

The behavior of urobilinoids under these circumstances is not investi- 
gated, but it is reasonable to assume that the liver cells are not able to 
excrete urobilin against a greater pressure than that against which they 
are able to excrete bilirubin. In partial occlusion with urobilinuria and 
jaundice, i.e., an increase in the bile duct pressure great enough to cause 
retention of bilirubin and secretion of bilirubin into the lymph but too 
small to stop its excretion into the bile completely, it is very likely that 
also a part of the urobilinoid reaching the liver through the portal vein is 
retained in the serum or secreted into the lymph, while under normal con- 
ditions practically all such urobilinoid is disposed of by the liver. In this 
way urobilinoid reaches the great circulation, and the situation is then the 
same as in the case of liver lesions in which more or less urobilinoid passes 
the liver and thus reaches the great circulation. 

This theory explains the urobilinuria in occlusive jaundice 
along the same lines as the hyperbilirubinemia is explained (cf. 
With 1944, 9) and without assuming hepatocellular damage. It is 
to be emphasized, however, that this theory is at present without 
experimental support, as urobilinoid determinations in the lymph 
from experimental animals with partial biliary occlusion have not 
yet been carried out. 

Further, it is to he kept in mind that the degree of the urobilin- 
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„ria ns nvcll ns of the jaundice is also to a ccriaii. degree depeiuleul 
on the bilirubin production level (cf. above). 

Variation of Urobilinuria within the 24-hour Period. 

As tlic bilirubinuria may .show ver>' great variation within 
the 24-hour period 1943, 5), we have also detennined tlie 

excretion of urobilinoids at various times of the day in some of our 
cases of hepatitis. Tiie results are presented in Table 7. 


Tabic 7. 

Variation of the Urobilinuria ti'illiin the SJ-hour Period. 


Time inlcrv.nl 

Case G, 
11/1 

Cnsc 7, 
12/1 

Case S, 
12/1 

Case 10. 
20/2 

Disc 11, 
2/3 

8—12 hrs. . . 

n 

3.81 

1.8.'. 

2.2*. 

2.21 

12—15 hrs. . . 

mm 

■i.sn 


2.7.3 

3.0.S 

15— 8 hrs. . . 

BH 

•1.22 

■ilH 

■■1 

2.C2 


The figures arc in ing per 100 ml. 


The table shows a certain amount of variation but far less 
than is Seen in the excretion of bilirubin with the urine. A deter- 
mination of the urobilinoid concentration of an arbitrary’ sample, 
of urine thus gives valuable infonnation if it is impossible to obtain 
a sample of the 24-hour urine. 


The Urobilinuria in Acute Hepatitis. 

As seen from Table 6 and Figs. 2, ,3 and 4 the urobilinuria in 
many if not most — cases of acute hepatitis disappears before 
the h}T)crhilirubincmia. This observation is contradictory to the 
common vicAv, as, c.g., Eppingcr (1937, p. 280) states that much 
nachdem cler Iklcrus wieder vbllig abgoklungcn ist und die Biliru- 
bmwcrle im Serum zum Norm zuriickgekebrL sind, findcl sich 
meisl immcr nocii rcichlich Urobilinogen im Marn». As mentioned 
above, Meulcngracht observed already in 1919 that hyporbilirnbin- 
emia in most cases of acute Jiepalilis was of longer dunlion 
ban I,e uroWImuria. As IHs observation is ..orv co.dinn'rt^n 
ebable analylrcal procedures there an hardly be any doubt of its 
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correctness. As urobilinuria nevertheless in some cases lasts longer 
than the hyperbilirubinemia it is necessary to follow both in all 
cases. 


The Transition from Bilimbinuria to Urobilinuria in 
Acute Hepatitis. 

In most cases of acute hepatitis — with the exception of the 
slightest — the serum bilirubin in the initial stages reaches a level 
which lies above the renal threshold, and bilirubinuria develops. 
In some cases the damage to the liver parenchyma is so severe 
that the flow of bile into the intestine is more or less completely 
arrested, and in sucli cases little or no urobilinoid is formed in the 
intestine and urobilinuria is absent. In other cases the bile flow is 
only reduced to a lesser degree and reasonably great amounts of 
urobilinoids are produced in the intestine and transported to the 
liver wdth the portal blood; as the liver parenchyma is not capable 
to dispose of all this urobilinoid as under normal circumstances 
and some urobilinoid may also reach the blood via the deranged 
bile capillaries and the lymph, the urobilinoid passes into the great 
circulation and is excreted with the urine. In cases of the first-men- 
tioned nature — almost complete cessation of the bile flow — there 
comes during the process of healing a time when the bile flow in- 
creases, more urobilin is formed, and urobilinuria appears. 

According to this theory of the pathogenesis of urobilinuria 
and bilirubinuria — for a more detailed discussion of this and other 
theories see With, 1944, 9 and 10 — several combinations are pos- 
sible in acute hepatitis: J. The mildest cases, with low bilirubin- 
emia, and urobilinuria wthout bilirubinuria. 2. Cases with bili- 
rubinuria and urobilinuria both present from the beginning (and 
disappearance of the bilirubinuria before the urobilinuria). 3. Cases 
%vith only bilirubinuria in the beginning and later urobilinuria 
(either present for some time simultaneously with bilirubinuria or 
developing at the time when bilirubinuria disappears). 

One might think that the relative intensity of bilirubinuria 
would be indicative of the severity of the liver damage, and this is, 
presumably, also true in cases ■with the same bilirubin production 
level; but if nothing is known of this level the intensity of biliru- 
binuria is only of limited value as an expression for the liver da- 



,„»«T.TAT,.n STOB.ns T,.c .:xc«r.T,o. .r ..TC. 2-t3 

ol tVDc 1 therefore may sho%v rebiivcly intense liver 
Sage iUhe bilirubin prndnclion is low. Extreme ca,ses ot Ibis sort 
arc such of acute yellow atrophy ot the liver wiOmut jaund.ce (c . 
ESnger. W37, p. 310); also the soHcalletl ..ctcrus catarrhal, s 
s " iclro. may belong to this type. K lov values tor the serum 
bilirubin accompanied by relatively high urobihnoid excretion are, 
found from the beginning, it points to a rather severe hepatitis m 
an individual with low hilirubin production. Several cases of type 
1 are found in our material (Cases 14, 15. 18, 20, 24, 25, 26, 2/) 
but only Case 26 showed relatively great — hut rapidly transient — 


nrobiiinuria. 

Cases of type 2, in which both hilinihimiria and urohilintirin 
were present at the height of the disease, arc represented by our 
Cases 5, 10 and 23. Case 10 was a mild one while the other two — 
unfortunately only obscr\’cd a short time — presumably Were 
moderate ones. If the bilirubinuria and hy])erbiliriibinemia aie 
moderate and the urobiiinuria pronounced, a case of this lyjie is to 
be regarded as severe, as this is indicative of a modcnitc bilirul'in 
production with intense urobiiinuria as measured relatively. In 
such eases, however, determination of the fecal urobilinoid — after 
the disappearance of the jaundice — is desirable to confirm llie low 
bilirubin production. 

Cases of type 3 seem to be the most common; in Cases 1 , 8, 9, 1 1 , 
21, 22 and 30 the bilirubinuria disapjioarcd and was replaced by 
urobiiinuria, and urobiiinuria and bilirubinuria were only simu- 
tancously present for a few days. 


This is very instructively illuslrnled by Figs. 1 and 3 in which the 
urinary bilirubin cxxrelion also sliows good pamllclisin to the .«ornni bili- 
rubin. That such a parallelism is by no moans alway.s found is evident from 
Fip. 2 and 4, and this is also reasonable, a.s the bilirubin excretion is deter- 
mined by the kidney function as well as by the serum bilirubin conceti- 
Iration. 


The rapid fall in (he serum hilirubin and (lie bilirubinuria which in so 
many cases precedes the urobiiinuria may be somewhat difficult to explain 
)f the variations in the hyperhilirubinuria are looked upon a.s cau.sed onlv by 
the damage to the liver colts themselves; one would hnrdlv expect such 
rapid variations in the alterations of the parenchyma celts in the course 
of the disease The explanation of this rapid fall in the .serum hiliruhin is 
presumably the regression of the inflammatory oedema of llie liver and the 
comp, c, Sion ot ll.c lino bile duel., ca,. sod l„-il%s ohnnoo, i, ' ,t . „ ^ 
oedon .0 may lobo placo rapid,,.. Ti.ds o» otorva,i„,..sVo 
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View Of Eppinger (1937, p. 117) that wntrahepatic mechanical jaundim 
plays a part in the pathogenesis of the jaundice in hepatitis. 

In all our cases belonging to type 3 the bilirubinuria disappeared 
rapidly — in a few days — after the urobilinuria had appeared, witli 
the exception of the severe Case 19 (Fig. 4). 

In this case the observation was begun two days before the urobili- 
nuria appeared and the patient was at this time very ill with high fever 
(39 — 40°), prostration and acholic feces. In the 24 hours from 13. to 14. 10. 
the urobilinuria commenced and the feces became colored, but there was 
at that time no amelioration in the clinical condition which only gradually 
grew better in the following week. It is interesting that the serum bilirubin 
and the bilirubinuria showed an increase at the time the urobilinuria com- 
menced. Perhaps an increase in the bilirubin production took place at 
tliis time or perhaps the urobilinoid excretion in this case was partially 
hepatogenous. Otherwise this puzzling finding may hardly be explained. 
The case showed a very high urobilinoid excretion which seems to indicate 
a severe liver damage (250 mg per 24 hours reached). 

The transition of bilirubinuria into urobilinuria discussed takes 
place when the hepatitis is regressing. It is possible, however, 
that the opposite process — i.e., urobilinuria going on to bilirubin- 
uria — takes place in the initial stage of the disease. 

In most descriptions of the clinical picture of acute hepatitis (Dcatarrha! 
jaundice))), and in several of the histories of pur cases as well, it is mentioned 
that the patient often has observed dark urine some days before the jaun- 
dice appears. As bilirubinuria is only seen with relatively high serum bili- 
rubin concentrations, it can hardly be assumed that the dark urine in these 
cases should be due to bilirubinuria — if not the serum threshold for bili- 
rubinuria should be lower with rising tlian with decreasing serum bilirubin. 
Consequently, it is reasonable to assume that urobilinuria should precede 
bilirubinuria in such cases and that the initial dark color of the urine should 
be due to urobilin. 

As it is very seldom that cases are under clinical observation in the 
initial stages of a hepatitis, observations on such cases are scanty. Some 
observations supporting the above-mentioned view are reported by Hall- 
gren (1942, p. 87 — 89) who — during investigations of a local epidemic of 
hepatitis ■ — regularly found urobilinuria (Schlesinger reaction) before 
jaundice became visible, while bilirubinuria (iodine test) was present first 
after jaundice had appeared. In our Case 31 the urine was unfortunately not 
analysed the first day of the disease and the serum not before the third day. 

The Urobilinuria in Chronic Hepatitis. 

The urobilinuria in chronic hepatitis is seen to be very variable 
(Table 4). In the two cases with intense jaundice and bilirubinuria 
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QUANT.TATn-E sTun,r.s OS- THH uniNAnv Kxcnr,T,os or r.TC. 

rCnscs 2 and 7 ) the excretion- of urobilinoid with the urine 
nly small, presumably because only small amounls of bi mubm 
Jhed the intoslmc. So, in C,™ 7 the oxctelKn, 7 '" 
wlh the tcccs ms only 7.2 mg per 21 hrs (m the penoil S.-l- lOV 
In the other eases the urobilinuria as a rule was only a bilk' aboxe 
the normal limit and therefore not of much diagnoslic value, but 
in Case 4 an intense urobilinuria was found allbougb the soniin 
bilirubin was only moderately elevated ami bilinibiniiria absent. 
This case was a very grave one, ns the patient died a few weeks 
later in hepatic coma. So it seems reasonable to conclude, that the 
finding of great urobilinoid excretion with the urine in cases of 
chronic hepatitis is a bad prognostic sign; on the other hand, ahno.st 
normal — or perhaps entirely normal — tirohiiitioid excrclioji is 
often found in chronic hepatitis. The question wlu tlu-r h\-perbi)i- 
rubincmia or urobilinuria is the most .Sensitive indicator of func- 
tional liver damage in chronic hepatitis cannot be solved from our 
material. 


The Fecal Excretion of Urobilinoid. 


The fecal urobilinoid lias only been determined in some of the 
cases in this material. In the clinic of juumlice and liver diseases 
such determinations arc chiefly of interest in the diagnosis of hemo- 
lytic jaundice and as a means to determine wbetbor a biliarx' obslnic- 
tion is complete or not. Watson (1937, 1910) -- using the .same 
method as we with minor differences — found between 40 and 280 
mg per 24 hours in 17 normal persons; in comiiletc bilian.' obstruc- 
tion he always found below 5 mg ami most often below 1 mg per 
24 hours. In partial obstrnclion and reduced bilirubin excretion 
due to hepatitis be also found loxv values, but in most case.s 'above 

5 mg per 24 hours. In bcmolylic jaundice be found 300-— 2500 mg 
per 24 hours, ^ 


Our investigations on the urobilinoid excretion in normal per- 
sons are given in Table 5. All the subjects used showed n'gular 
daily stool and tlie 24-lioiir excretions given nrc all calcnlaleit as 
means ol detorniinations made in n d x 21 - 1 , our nerioil; in (Ins 

( . ^ atson, 1937). We found the same considerable variation as 

Wsatson, i.c., 2 o.l to 225 mg per hours- • 

b per Hours, ijiis variation is, at least 
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partly, an expression of the individual variation of the bilirubin 
production (cf. With. 1944, 11). 

Our observations in the pathological cases are also in agreement with 
those of Watson. Case 7 of occlusive jaundice (complete obstruction) 
showed an excretion of only 1.4 mg per 24 hours (7.— 11. 12), Case 1 (par- 
tial obstruction) 11,2 mg per 24 hours (19.— 23. 11.), and Case 3 only 0.92 
mg per 24 hours (13.— 17. 12.); accordingly the obstruction has to be con- 
sidered as total in Case 3. That urobilinoids — even traces — are found 
in complete obstruction is difficult to understand but is explained by the 
desquamation of bile-stained epithelial cells into the intestine and occasion- 
al small bleedings of exudation of serum which is rich in bilirubin in these 
cases (Watson, 1937, 1940). The variations of fecal urobilinoid in hepatitis 
are also illustrated by determination in some cases; in Case 6 (acute hepa- 
titis) the following excretions (mg per 24 hours) were found; 9.— 13. 1. 
12.2 mg; 13.— 17. 1. 37.5 mg; 17.— 21. 1. 58 mg; 21.— ^5. 1. 62.3 mg (the 
corresponding values for the urinary excretion are seen from Table 3). 
Case 7 showed 9. — '13. 1. 37.5 mg; 13. — 17. 1. 158 mg; 17. — 21. 1. 89 mg; 
21.— 25. 1. 182 mg; 25.-29. 1. 142 mg; 29. 1.— 2. 2. 202 mg. Case 8 gave 
the values 5. — 9. l. 15.8 mg; 9. — 13. 1. 31.1 mg; 13. — 17. 1. 44.3 mg; 
17.— ‘pi. 1. 40.2 mg; 21. — 25. 1. 55.7 mg. Finally, Case 11 showed 22.— 
26. 2. 9.1 mg; 26. 2.-2. 3. 7.1 mg; 2.-6, 3, 69 mg; 6.— 10. 3. 114 mg. The 
rapid rise from ca. 7 to 69 in this case has, possibly, taken place more 
gradually in the course of the 4-day-period covered by the determination 
2. — 6. 3. In Case 7 of chronic hepatitis the fecal excretion was 7.2 mg 
per 24 hours in the period of 8. — -^ll. 10. 

Tliese determinations do not seem to give any information of 
clinical Value; they may give gome information concerning the bili- 
rubin production, but not of its actual value as the fecal urobili- 
noid can only be used as an expression for the lower limit of the 
bilirubin, production (With, 1944, 11). Further, a drawback of the 
determinations in feces is that more rapid variations cannot be 
followed as one has to analyse 4 x 24-hour portions. So, the clini- 
cal use of determinations of the fecal urobilinoid in jaundice and 
liver diseases is limited to the diagnosis of hemolytic jaundice 
and the decision of whether an occlusion is partial or complete. 

The so-called »urobilin quotiente (Adler & Sachs) is the 24-hour urinary 
urobilinoid expressed in per cent of the 24-hour fec^ urobilinoid. Its nor- 
mal values are seen in Table 5. It can be calculated for the cases of hepa 
titis in which the fecal excretion was determined. It is seen to be great y 
increased in hepatitis (and partial occlusion) -with urobilinuria. It is open to 
question whether this aquotients is of more clinical value than simple e 
termination of the urobilinuria. As the analytical work involved in i s 
determination is more than twice the work necessary for the determina 
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should gain more extensive use in clinical work. 


Summary. 

Quantitative determinations of the scrum bilirubin, Ibc minarj 
excretion of bilirubin and urobilinoids and in some cases the fecal 
excretion of urobilinoids verc carried out in hemolytic jaundice 
^ablc 1), occlusive jaundice (Table 2), acute and chronic hepa- 
titis (Table 3 and 4 ) and in normal persons ('fable 5). 

It is pointed out that the serum bilirubin concentration in 
jaundice is not determined solely by the pathologic jirocess causing 
the jaundice, but also by the bilirubin production level character- 
istic of the patient in question. The urobilinuria, contrary to the 
hyperbilirubinemia and bilirubinuria, is not influenced by the bili- 
rubin production with tbc exception that the bilirubin produc- 
tion level determines its upper limit. 

The amount of bilirubin and urobilinoid excreted with tlie urine 
is of no aid in differentiating occlusive jaundice from bepalili.s, 
v-ith tbc possible exception that an excretion above 50 mg per 2-1 
hours seems to point strongly to the diagnosis of hepatiUs. The 
urobilinuria in occlusive jaundice seems to be a simple sequel to 
the occlusion and is not necessarily due to simultaneous damage 
to the liver parcnchj'ma. 

The hyperbilirubinemia is in most cases of acute hepaUUs a more 
sensitive expression for tbc stale of the liver parenchyma Ilian is 
the urobilinuria —in contradiction to the prevailing assumption. 

The relation of urobilinuria to hiliruhinurin is discussed with 
remarks on their pathogenesis in different forms of jaundice. 

The clinical value of determination of urobilinoids in the feces i.s 
exemplified and discussed. Us main value in the clinic of liver 

diseases lies in the diagnosis of complete biliarj' (neoplastic:) occlu- 
sion. ' 
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Diplegia Facialis. 

By 

STIC RADNER. 

(Siiliniittcd for pubUcatlttn Aupisl 15. HMl) 


Since Sir Clinrlcs Ikll in 1820 proved Hint fnoinl pnndyMs 
depended on Uic ccssalion of the function in ncrvns focinlis oype* 
ricnccs about Uic various lesions that could produce such n para- 
lysis were gradually gathered. The clinical differentiation in ])eri- 
phcral and central facial pareses was introduced in the diagnos- 
tics in 18G2 by Arinand Trousseau,, who thus gave the elioiogie 
discussion a more favourable starting point. 

At the beginning of this cenlur}' we already had an important 
casuistic material of peripheral facial jiareses. For historical rea- 
sons this material, hoAvcver, was not subjected to such investiga- 
tions as we nowadays consider to he the condition of a modern 
etiological analysis; lumbar puncture and x-ray examination had 
not yet been included in the routine examination of neiirologicai 
cases. One could, however, separate a group of surgical ivaralyscs 
caused by injuries to the nerve through tumours, purulcnl olites. 
fractures, or direct trauma, from a larger group of medical paralv- 
ses, the etiology of which mostly seemed unclear or was cousitlered 


Drhcumatici). 

In the last decades no greater compilation of pcripiieral facial 
pareses has been published, but on the otlicr side the cases that 
we have encountered in the literature have as a rule been examinal 
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in a satisfactory manner. What has been brought forth tlirougli 
the more modern casuistics is above all the symptomatic character 
of the medical facial paresis; it has become more and more obvious 
that this paresis should not a priori be considered as a wholly inde- 
pendent disease but rather as a part symptom of a more or less 
widespread affection of the central nervous system. A number of 
different meningo-encephalo-mjmlitic conditions could occur as a 
pathogenetic factor. 

Of these should in the first place be mentioned those originated 
by virus; poliomyelitis acuta, encephalitis lethargica, zoster, and 
parotitis epidemica. But also bacterial and luetic processes in the 
central nervous system could even occur with monosymptomatic 
facial paresis of peripheral type. It is furthermore known that sclero- 
sis disseminata sometimes begins with such a paresis; this can 
then be fully restituted, only to reappear at the next relapse of the 
disease as an initial symptom. Finally the peripheral facial paresis 
occurs together with polyneuritis of various genesis but specially 
with a type that has many denominations and i.a, is called »acutc 
febrile polyneuritis)) (Osier), sinfective neuronitis» (Foster Kennedy] 
or )>polyradiculitis acuta)) (Mogens Fog, H. C. A. Lassen); anothei 
term is polyneuritis Avith facial diplegia, indicating that the doubh 
paresis belongs to the more constant symptoms of the disease 
With the Scandinavian authors we shall below use the term poly- 
radiculitis acuta. 

Now it is known for a long time that the distinction of diseases 
in the central and in the peripheral nervous system in certain cases 
mainly has a didactic basis. Already Babinski writes ))que bien 
des agents qui determinent des nevrites provoquent a la fois une 
perturbation du systeme nerveux central et du systeme nerveux 
peripherique)). But this thesis does not earlier seem to have been 
practised in regard to facial pareses. 

From these general etiologic points of view it should be evi- 
dent that patients with facial paresis not seldom also show other 
neurological symptoms of a character that changes from case to 
case. It is the same in the cases of bilateral paresis which will be 
described below. These other symptoms could of course completely 
dominate the picture, while the facial paresis occurs as a less 
outstanding, perhaps terminal phenomenon. Such forms do not 
occur in the present casuistics. The choice has been made accord- 
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in. to U,c nriiidplc that only Ihoao cases arc include, 1 where the 
double paresis lias heen a clinical main symptom and a reason fm 
llie admission. 

It is obvious that on the part of the scale poly-monosynip- 
lomalic facial pareses, vherc .symptom.-; are more scarce, forms 
may appear where we are unable, with our present molhotis of 
examination to show a supposed co-rcaction of the central nervous 
system and its membranes. In thc.se .scj)aratc cases the cliologic 
reasoning must be hypothetical; it is here the ^rheumntio genesis 
Avas inaugurated. It docs not seem unbelievable that even the. after 
careful analysis exclusively monosymptomatic. facial ])arcsis of 
peripheral character represents a »forme frustcft to one in other 
cases more manifest meningo-cnccphalo-myclilis process. 

The intention with this work is partly to publish a material of 
medical facial diplegias examined in onr special department, 
partly Avilh the help of this material and from data in the litera- 
ture to find out Avhcllicr diplegias and monoplegias reveal mnliinl 
differences in regard to etiology and healing result. Jl slionhl already 
noAvbc pointed out that fundamental differences in this regard have 
not been found. As to the etiology this corresponds fully with earlier 
published experiences; comparisons in regard to the re.stitntion do 
not seem to appear in available literature. If consequently the. 
lAvo forms of paresis do not differ in regard to (junlily they, how- 
ever, shoAV a qmnlilalivc. divcrgci\cc. 

We Avill noAv examine the material. 


The material. 


This includes 8 eases of double i)eri))heral facial paresis that 
during the last 15 years, Ihatl- IOTT have been allcndod to at the 
idedical Clinic at Lund. 

To the casuistic description is added a short epicrilic discussion 
of the indmdual ease. 


Case 1 754/1929. Worker’s Avifo, aged f.S, admit led on April -I, 
Sickness started at the end of Feb. 1929 with mn'silinQi-.c nil ’ , ’ 

j^iiiou. hands. o„ Feb, a, .irsiwe.ah, L":* r,: 

double paralysis of the face. ‘ by n 
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S/afus. On exaniinafion of JJie patient a total peripheral double facial 
paresis was found but otherwise nothing clearly pathological in the nerv- 
ous system. Lumbar puncture made six weeks after the disease had set in 
showed 2.2 lymphocytes and 0.3 leukocytes per cubic millimeter. The 
Konne and Pandy reactions were negative. The Wassermann reaction ot 
the fluid was negative. The patient wa.s in the beginning subfebrile and the 
last week' afebrile. The blood prc.ssure was 135 systolic. After slight im- 
provement the patient was discharged on blay 15, 1929. 

Peadmitted on JIarch 1-1, 1931, on account of an acute liver disease. 
The patient then had an important deficiency status in both nervi faciales: 
flCannot completely close rimae oculi and only partly show the teeth*. 
Died ot parenchymatous liver degeneration after a couple of days. The 
pathologic-anatomic examination of the brain and its membranes showed, 
in addition to slight senile changes, normal macroscopic conditions. 

EpicrUic discussion. This case midoiibledly represents the type 
of general central nervous affection whicli is called polyTadicti- 
Hlis acuta or polyuieuritis with facial diplegia. It is characteristic 
of this disease that tlie extremities arc first stricken, as a rule 
beginning with the lower ones; tlie picture then appears as a Land- 
ry^’s paresis. Tlie facial paresis occurring somewhat later is nearly 
ahi'ays double. 

Guillain, Barre and Strohl published in 1916 two cases with sun 
syndrome de radiculo-nevritc avec hyperalbuminose du liquide 
ccphalo-rachidicn sans reaction cellulaire», of which the one case 
sliowed a double facial paresis. Even the other symptomatology 
in these both observations justifies the introduction of the syn- 
drome in the same nosological group as polyradiculitis acute. "While 
the fluid analysis in the afore-mentioned publication showed a 
pronounced increase of the albumin without cell reaction, the 
result of the analysis has in other cases varied considerably; cer- 
tain authors .slate a quite normal cerebrospinal fluid, others a 
pathological increase of the cells Avith or Avithout a simultaneous 
hyqjeralbnminosis. (Cf. Taylor and McDonald, Mogens Fog and 
C. H. A. Lassen.) 

Case 2. 1594/1931. 27 years old bricklayer. Admitted on July 28, 
1931. Fell ill 2 Aveeks before entrance with ache in the right p^t of t « 
liead togetlier with dizziness. On July 24, right-sided paralysis ^ ® 
face. "Was admitted to the clinic on account of increased dizziness an 

A feAV days after admission the patient also got a left-sided facial 
paresis. 
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Status On evaminalion a double facial paresis was established. Further- 
more te fouSvestibulary symptoms in the form of nys agmus . len 
looking to the ri^ht, a tendency to fall to the left and unsteat j g. . ^ 
SoJic^lesl gave no certain paMogical result. Lumto P';;;';”; '"f ” 
fortnight after the beginning of the disease showed O.G ^ 

0 leukocytes per cubic millimeter. The Bisgaiwd 'T. ^‘^o/he; 

Wassermann in fluid, negative. Was the whole lime lying afebrik. Othci 
examinations gave normal results. The patient left the hospital on S p 
15, 1931. He had then still total paresis on the left side but ^^as somewhat 

improved on the right side. ... , 

The post-examination made in 1943, 12 years after the hcgmmng of the 
disease, showed that considerable rests of the facial pareses still remained. 
The patient could only with great difficulty close rimae oculi on bolli 
sides; he was unable to point the mouth and whistle. The defect.s appeared 
most distinctly on the loft side. 


EpicriUc discussion. The lime for the beginning of tlic disease 
(July) and the remaining status of deficiency might in rasu jioinl 
toward poliomyelitis. This eliologic possibility is, liowcvcr, con- 
tradicted by the fact that the left-sided paralysi.s appeared williont 
cell Tcnclion in the fluid and during an afebril stage. Tlic liigii 
concentration of albumin in the cerebrospinal fluid together with 
the absence of pleocytosis seems rather to point to an affcclion of 
the same kind as in the preceding case, then clo.scst to the Guillain- 
Barre-Strohl variation, tliongh as a syndrome fragmcnl in Ibe 
now actual observation. 


Cose 3. 31 years old officer in the air force. Admitted on .Ian. 13, 1931. 
Fell ill in the beginning of Nov. 1933 in angina, bronchitis ami fever, lb- 
continued, however, his service and thereby got exposed to very cold 
weather. On Nov. G, 1933, he wa.s however compelled to go to bed and 
during the next 2 daj's a double facial paralysis developed. For the nearest 
time the patient was cared for in another hospital and here the left-sided 
paresis was completely restituted while the rigid one remained. Was brought 
over here on suspicion of encephalitis. Lumbar puncture had not boon made. 

Plains. On examination a right-sided peripheral facial paresis was 
observed. The patient could not close rima oculi and no) wrinkle the 
forehead on the right side. The left facialis liad undergone a complete res- 
titution, Ncurologically everything wa.s normal with the exception of a 
slight amsocoria (the left one larger than the right one). Lumbar puncture 
made 2 months after Hie onset of the disease showed normal cofiditts! 
asserman test m fluid, negative. Discharged after 2 (lavs 
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Epicritic discussion. On account of lack of information cou-.au- 
ing the cerebrospinal fluid during the acute stage of the disease, 
it is difficult to form an opinion about the etiologjf in this case 
It might lie close at hand to use the term sparalysis a frigorw or 
»rheumatic», but the cooling off might be of secondary importance 
in relation to the previous infection; this might possibly have occur- 
red ■with a reaction in the central nervous system, 'svliich reaction 
with the exception of the facial paresis has been latent. 

Case 4. 866/1935. 42 years old seamstress. Admitted on March 13, 
1935. Fell ill in Dec. 1934, with nasal catarrh and cough and at times 
pain in the left shoulder. After a week the right eye turned strongly red. 
This was restituted after 3 days but was than followed by a right-sided 
facial paralysis. At the same time the sense of taste decreased. The patient 
felt dizzy and unwell and had a subfebrile temperature. In anotlier ucek 
a paresis of the left halt of the face also developed. A few days later the 
patient also got girdle pains first in the left thorax half and later also in the 
right one; these pains were accompanied with a slight local swelling and 
hyperesthesia. The patient was admitted as a consultation case from 
another hospital. 

Status. On examination, a double peripheral facial paresis was found, 
total on the left side; only a slight mobility on the right side. Oihonvise 
there were no remarks to be made about the motorics of the skeleton 
muscles. In a girdle-formed region around the circumference of the trunk 
corresponding to the dermatomeres Th IX — Th XI there was a diminu- 
tion of the sensibility. On ophthalmoscopic examination one observed on 
both sides a pale papillo-edema with its greatest protrusion on the left 
side. Examination of the visual fields with a red object showed an indica- 
tion of scotoma in the right upper quadrant. A fortnight later the papillo- 
edema had diminished considerably; the scotoma had then disappeared. 
The visus was 1 oc. amb. The nervous system otherwise on the whole 
normal. Suboccipital puncture carried out 3 months after (he hginning 
of the disease showed 10 lymphocytes and 2.8 leukocytes per cubic milli- 
meter. The Nonne and Pandy tests, negative. The Wassermann test of 
fluid, negative. 

Patient was all the time lying subfebrile. Sedimentation rate at the 
most 13 mm/1 hour. 

Discharged on May 3, 1935, with objectively the same status, with the 
exception of the afore-mentioned improvement of the condition of the 
eyes. 

The post-examination that was made in 1942, 8 years after the onset of 
the disease, showed a considerable slate of deficiency in both nervi facia- 
les. The patient had a rigid face expression. She could only- slightly abduc 
the corners of the mouth or wrinkle the forehead. She could not fully close 
rimae oculi. The patient moved slowly and the gait was stiff and .some- 
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,vh.l, ingenue. T.. 1 sen^ij,- - "-"f, 


per cubic millinielcr. 

Epicrilic discussion. In all probability this ease could biologic- 
ally be allocated to the nosological group of encephalomyelites 
which is called encephalitis lethargica. The stiff general motorics <S 
years after the onset of the disease point to this. One can, howevci, 
not altogether disregard a jiolyradiculitis acuta which lias healed 


deficiently. 


Case 3. 2C31/1939. 12 years old .schoolboy. Adinillcd on Oct. 2-1, 1939. 
Fell ill in nasal catarrh 1 month before admission, with ensuing ache be- 
tween the shoulders radiating upwards toward the occiput. Three weeks 
before (he admission a double paraly.sis of the face gradually developed. 

Status. On examination, a bilateral peripheral facial pare.sis wa.s found 
here. Only slight mobility in the facial niuscle.s. Could not show leefb and 
not wrinkle the forehead. Rimac did not clo.se completely. Lumbar jmne- 
ture that was made 1 month after the beginning of the di.sease, showed 
13C lympliocytes and 10 leukocytes per cubic millimeter. The Bi.sgaard 
test, positive up to 1/10. The Wassermann test of fluid, negalive. Later 
lymphocytes decreased to l-l and leukocytes to 1 per cubic millimeter. 
The patient was the first week lying subfebrile, lliereaftcr alebrile. Sedi- 
mentation rale was 10 inm/1 hour. 

\Mien discharged the facial diplegia was unchanged. 

The post-examination in 1913, -1 years after the beginning of the di.sease, 
showed still an important slate of deficiency in both nervi faciale.s. The 
patient could then not point the mouth and just barely .show the teeth. Rut 
rimae oculi were fully closed and with (he same strength on both sides. 


Epicrilic discussion. In tiiis case the facial diplegia was thus 
the only e.xlcrior signal of llic inflammatory stale in the cculvul 
nervous sy.slem. The paresis in IioUi facial regions remaining after 
d years is an evidence of tlie profound nature of the inflammation, 
and these was most likely a nuclear injurjx The pronounced lym- 
phocyte reaction in the fluid makes one lliiuk of a virus affeoliou, 
possibly of the same kind as in poliomyelitis or parotitis. In both 
these diseases monosymptomatic pcriplicral facial parcscs haye 
been described. The time for the onset of llic illness in Uiis cose 
(Sep.) may correspond svitli the assnmplion of .sneb an etiology. 


rasfin 'vile. A(l„.illed on Oct o 

Wl, r '""■ I'nlerncss ol the sotl init of 

11.0 glnlca, ro8.„„s, upper arms and s„„„,ders. Alter a uj do b / 1 ” 
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paralysis gradually developed. Later increasing tenderness of the soft pari; 
and headache. Admitted as a consultation case from another hospital. 

Status. On examination, a peripheral total facial diplegia was proved 
Otherwise the neurological conditions were normal. The spinal fluid analysis 
showed no cell reaction but the Nonne and Pandy tests were positive ani 
the Bisgaard test positive up to 1/50. A month later the Bisgaard test to 
positive up to 1/20. The Wassermann reaction of the fluid, negative. 

Discharged on Sep. 13, 1941, with unchanged total bilateral facia 
paresis. 

The post-examination in 1943, 2 years after illness started, still showe 
considerable remainders after the pareses. The paralysis had been tot; 
for about 6 months, after which time a certain mobility had develope 
in the left corner of the mouth. 

Epicritic discussion. Specially two features of the disease pictui 
should be pointed out: the palpation tenderness in the soft parts an 
the heavy increase of albumin in the fluid. Guillain, Barre an 
Strohl paid in their publication a great deal of attention to hot 
these phenomena, which are included as components in the syi 
drome named after these authors. In this case there were no paresi 
of the extremities, but in all likelihood it was nevertheless he: 
a case of a fragment of the bigger meningo-encephalo-myelit 
syndrome: polyradiculitis acuta. 

Case 7. 2570/1941. 25 years old farmer’s wife. Admitted on Nov. 28, 
1941. Earlier now and then headache of varying localization. Fell ill about 
Nov. 23, 1941, with fever, 39.8 degrees, and ache in the right side of the 
occiput, with indisposition and vomiting. In this connection the patient 
developed a right-sided paralysis of the face. On the previous day the pati- 
ent had been out in cold vv'eather and draught. A few days before admis- 
sion spasms in the right ey^e-lid together with flickering before the eyes and 
photopsies. 

Status. On examination, a total right-sided paresis was found and after 
a few days in the ward even a left-sided paresis of peripheral type then 
started to develop. The examinations gave otherwise a normal result. The 
spinal fluid showed no changes. The patient was lying afebrile the who e 
time. The sedimentation rate was 8 mm/1 hour. Blood pressure 120 / 80 . 

• On discharge Dec. 12, 1941, the left-sided paresis remained unchanged 
while the right-sided one was decreasing. 

The post-examination in 1943, two years after the onset of the disease, 
showed that a complete restitution had taken place. »A certain rigidity m 
the right half of the faces could, however, make itself noticeable at the 
exposure to cold weather or draught. On these occasions the also su ere 
from a severe headache. 
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Epicrilic discussion. Tlic manifest stale of infeclion at the be- 
ginning of tlie disease must be considered of decisive importan 
for m genesis of the disease, even if no reaction from the ner- 
vous system in the form of changes m the spinal fluid has appeara . 
The absence of changes in the fluid can then point to a mild, 
less farreaching central nervous affection, wliicli can explain the 
comparatively rapid restitution in the present case. 


Case S. 2309/1912. 32 years old dairyman. Admitted on Sep. 20, 1912. 
Illness began on Aug. 25,^1912, with diarrhoeas thin as ^Yatcr, and fever 
about 39 degrees. A week later increa.sing ache in occiput, hack and thigli.s. 
After the high-febrile period in the beginning of the disease patient was lying 
subfcbrile. Two days before admission a left-sided facial paresi.s developed. 
Status. On examination, a total peripheral facial paresis was found and 
a couple of days after the admission a right-sided paresis of the .sann' nature 
developed. The corneal' sensibility on l»oth sides was diminished, ^\ith the 
exception of an occipital rigidity of moderate degree the neurologteal 
conditions were othenvise normal. The analysis of the spinal fluid .'showed 
150 lymphocytes and 52 leukocytes per cubic millimcler. Bis-gaard te.st, 
positive up to 1/50. Was^serman lest of fluid, negative. 

Patient was lying snbfchrilo the fir.st month; thereafter afebrile. 

On discharge Nov. 17, 19-12, both nervi faciales were .still paretic with 
the exception of a beginning slight motility in the right corner of the month. 

The posl-cxamiuaiion. During the following inonths the patient returned 
still six limes for control and a slowly progressing restilnlion of the facial 
paresis could then be noticed. At the last admission, in Feh. 19t'l, 19 
months after the beginning of the illness there were, however, still con- 
siderable residues. The mimics were stiff. The patient could not wrinkle 
the forehead to the full extent, but .somewhat more on (he right side than 
on the loft one. Rimac oculi could 1)0 closed but with poor slrenglli. In 
attempting to point the month con.siderablc rigidity was still encountered 
in the corners of the mouth. — The corneal refle.xes were now again nor- 
mal. The examination of liic spinal fluid showed normal conditions. 


Epicriiic discussion. Hardly any ollicv'discase than poliomyolilis 
could be mentioned as an etiological basis for flic described pic- 
ture of the symptoms, Tlie acute illness willi diarrhoea and fever, 
later on meningitic irritation, parcses of peripheral character and 
the pronounced lympliocytc reaction of the spinal fluid speak deci- 
dedly in favour of this etiology. Tlie slow and incomplete restitu- 
tion has the same diagnostic value. 


The peripheral monoaymplomalic facial paroais i„ polio, aveliii, 
has been dtscribeil by a number of authors, from Sweden U. U 
\\allgre„, who poiuls out that already Jledh, dialed Iheae moiy 
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abortive forms of the disease. The frequency of facial pareses in 
poliomyelitis has under different epidemics varied between 3.8 and 
12 percent; these figures do not, however, solely include the mono- 
symptomatic forms. 

General Discussion of the Material. 

As to the casuistic view on the material it could here be men- 
tioned that in the Scandinavian literature thus far there only 
seems to be a small paper on this subject: Vagn Askgaard'has in 
1920 described two cases of double peripheral facial paresis (i>2 
Tilfaelde af dobbeltsidig perifer Facialisparese*). In other available 
literature during the last decades we vonly find lesser casuistic 
contributions without accounts of the healing results. 

To the extent conclusions can be drawn from our limited mate- 
rial no fundamental etiological differences seem to arise on compari- 
son between this material on the one side and the literary data 
concerning unilateral facial pareses on the other side. From pub- 
lished casuistics it is, how'cver, evident that a distinct quantitative 
divergence in etiological respect can be proved in two different 
diseases: polyradiculitis acuta and zoster. Bradford, Bashford 
and Wilson (1918) thus found that in 17 cases of »acute infective 
polyneuritisi) -ndtli facial paresis 14 cases showed facial diplegia of 
peripheral type; the paresis was only in three cases unilateral. 

Zoster on the other side practically always occurs with unila- 
teral pareses. Sure cases of diplegia have not been described. 

In connection with the etiological discussion there is a special 
interest for the discoveries in the cerebrospinal fluid: do, in this 
respect, mono- and diplegias act in a different manner? For lack of 
available data from earlier literature concerning analysis of the 
fluid in unilateral pareses the Medical Clinic’s material of such 
pareses covering the period 1928 — 1943 (the same time .as for the 
bilateral) has been examined in regard to the fluid. This material 
consists of 57 cases, of which fluid examination has been made m 
34 cases. Quite normal result in the analysis was found in 23, while 
pathological fluid with increase of cells or /and hyperalbuminosis was 
discovered in 11 cases. The proportion of the pathological results, 
of examination is surprisingly large; here one should, however, 
take due regard to the fact that it concerns hospitalized cases, 
which possibly represent a selected material of a more alarming 



kind. If ^vc noNV adopt lliis figure as a reproscntalivo one Oiatl.o- 
logical cere])ro-spiual fluid in one third of the ca.scs) tiio d.Ffeiencc 
hehvcen unilalcrnl and hilatera! parc.ses i., this respect hecoines 
rather great: of the 8 facial diplegias in our inatcnal there was 
pathological fluid in o cases. On account of the paucity of the 

material these figures can not of cour.se bo considered to he decisive. 

The most pronounced quantitative difference between mono- 
and diplegias seems to lie in the reslitnlion. On post-eNaminatious 
that have been made on all patients in onr diplegia material after 
longer or shorter lime, in different cases from 12 years to It) months 
after the heginniug of the disea.se, ohjedive re.sidncs have h<-eii 
established in 7 of the 8 casc.s. In 0 of these (cases I. 2. •!. ;'i. (5. 
and 8) there was a pronounced condition of deficiency in both nervi 
facialcs. In one case a small contracture remained after ten years. 


Now wc have no .statistical data as to llie restitution conditions 
of unilateral parcsc.s, hut one might assume that ;tt le,asl half of 
them undergo restitutio ad integrum. 


Summary. 


1. The intention of this work is partly to publish n malerinl of 
medical peripheral facial diplegias examined in a special wanl; 
partly with the help of this malerinl and of data in the lileralnre to 
establish, whether diiilcgias and monojdcgias show nmlual differ- 
ences in regard to cliolog\- and fiealing re.suH. 

2. After a general survey of eliologic questions a maleriulof 8 
facial dijilegins, the etiologj' of wliich is being diseussed, will he 
presented. Polyradiculitis acuta, encephalitis lelhargica, poliomye- 
litis acuta or other virus incclions in tlie central nervous sy.st'em 
have been the probable, cause of the disease in si.x of the eight 
cases. In Uic two remaining cases there was an initial infection 
status, which is considered to he of eliologic importance. 

As all these eliologic factors also could give rise to unilaleral 
pare.ses, a fundamental difference in this respect between the two 
groups could not he established. 


3. Of the eight facial diplegias five had pathological changes in 

Jon Hyi-llm^mosis 


Of 34 fluid-analysed casc.s with nnilateral peripheral facial jnreses 
le material of Iheclinicll cases had pathological .spinal Huid. 
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On account of the paucity of the material these figures cannot be 
considered to be decisive. 

4. On post-examinations that have been made in all 8 cases 
of facial diplegia after longer or shorter time in different cases from 
12 years to 19 months after the beginning of the disease, objective 
residues have been established in 7 of the cases. In six of these 
(cases 1, 2, 4, 5, 6, and 8) there was a pronounced state of deficiency 
in both nervi faciales. In one of them (3) a smaller contracture had 
developed after 10 years. 

Now there are no statistical data as to the restitutional con- 
ditions of unilateral pare.sis, but one might assume that at least 
half of them show restitutio ad integrum. 
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t^jcr (lie Malaria in I'intiland sind in deni IS. Jalirluindnd die 
Arbcilcn von Haarlnian imd Radloff. im 10, .Inhrhniuiort die von 
Ilmoni, Sligzelius, Hjcll und Sievens und in .lalirlinnderL 

die von Siven crscliicncn. Das nllcs ist cin Zengnis der oinslnndigen 
AkUialilat der Malariaproblcine. in I'inniand. Obwoiil uns die 
damaligcn genauen zaldcnmiissigen Angabcn fiber die Malariafre* 
kvenz fcblcn, gibl cs docb Dalcn (Sievers) fdicr die Anzalil der 'lodes- 
'alle. Das Maximum vird vom .Tabrc 1820 bcricblcL. In diesein 
Jabre slarben DOM Leulc an Malaria. SebtUzungsweise l-isst sicb 
die gc.samte Anzalil der Falle in den sclnvei-slcn Fpldcmiejahren 
auf cUva 20,000 — '10,000 vennulcn. was .selir vicl isl, wenn man 
es mit der gcsanilen Einwoimcrzabl Finnlands ve.rglciclit, die im 
Jabre 1820 1,177,500 belrug, Zuni lleispiel sci aucb erwiibnt, 
dass aus dem Jabre 18G2 in den jctzl fast, gnnz inalariafreicn De- 
zirken urn die SUidLc Mikkeli und .Toensnu jc 4,000 I'iillc rappnr- 
tiert worden sind. 

Erst nacb dem Jabre 1891 kdnncn gcnuuerc Dnleii iiber die 
Jilalariafrekvcnz angegeben werden. Dicse aber sind bis zum .Talne 
1907 mangelbafl, wcil nur die StadUirztc regelmussige Dcricblc 
daruber gaben. In den Sladlcn wobnle clwa ein sichenlel dor 
ganzen Bevolkenmg. Von dem Jabre 1907 an sind alle Fiille prin- 
zipiell der Mcdizinalvcrwallung gcmeldel worden. Folgende gru- 
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fisclie Darstellung gibt fiber die FaUe in Finnland, und gldch- 
zeitig auch fiber die Falle in Schweden eine tjbersicht. Die Knn-ei 
Sind also auf Grand der offiziellen Statistik berechnet und umfasseg 
17,575 Falle aus Finnland in den Jahren 1892 — 1. 9. 1943 aui 
sanitliche 128,972 offiziell gemeldeten Falle aus Schweden an; 
den Jahren 1861 — 1940. 

Das Vorkommen von Malaria in Finnland und Schwcdcn. 



Kiirve 1. 

Wie ersichthch sclieint die iilalaria eine aussterbende Ivrankheit 
sowohl in Schweden als auch in Finnland zu sein. Die AnzaW der 
Falle hat seinerzeit viel variiert, aber vom Ende des neunten Jahr- 
zehntes im vorigen Jahrhundert ab beginnt ein stetiger Rfickgang 
der.]Malaria in Schweden, um vom Anfang dieses Jahrhunderb 
voUig als endemische I^ankheit zu verschwinden. Die finnische 
Kur\'e zeigt, dass der Rfickgang der ^Malaria ein venig spater 
stattgefunden hat. Wir haben noch im Jahre 1902 fiber 3,o00 
Falle gesehen und in den Jaliren 1920 — 21 eine kleinere Endemic 
mit et« a je 500 jahrlichen Fallen erlebt. 

Finnland gehort zu den Landern, in denen ^lalaria zurzeit 
verschwunden ist, obwohl der Anopheles dort noch flberall %or 
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handcn ist. Dor cinziga in Finniand geti.ndcnc Anopl.cte isl dor 
A. macnlipennisi dcsscn A'crbreilnng sich von Aorden In. Suclcn 
unci von Westcn bis Osten uber das ganze Land crslrcckL. ( 're> 
1921). Jileines Wissens isl in Finnland nie cine :iIa]ana-Propby- 
laxie getrieben vorden, weder in Form von prophylaktischcr Chinin- 
abreichung nocb in Form von Bekiimpfung der Larvenenlsvicklung. 
Wasser und zMoglichkeiten fur EiabJage dcr lilucken gibl c.s nocb 
immer genug im Lande. Audi kann niebt bcbauplcl werden, dass 
eine vesenllicbe KUmaveriindcrung im Norden statlgefunden liallc. 
Wahrend der letzten 100 Jalirc bat sich das Klima lidcb.slcn.s in 


der Riebtung versdioben, dass es mebr einen maritimen CliaraKlcr 
bekommen hat (Angstrom 1939). Die Hypolhe.se, dass die Ma- 
lariamucken im Laufe der Zeit auf Grund cinc.s vermebrlen Vidi- 
bestandes zoofilcr gevorden seien, kann aiidi nichl in binnlanii 
beiv'orgehoben werden, veil bei uns kaurn cine .relative I'ermcli- 
' rung dcs Yiebbestandcs stattgefunden bat. Die von Pibkrla nu.s- 
gerechnete Tabdlc zeigt, wie sicli der Yiebbestand bei uns itn Laufe 
der Zeit geandert hat; 


An:ahl der Tiere pro hunderl Leulc der I^ndhrr'ilkcnuw. 



Die Uber den Winter 



Gohallcncn Tierc 

Dir Ticrbe'-land 




am. 1. IX. 1939* 


lSf>5 

1900 


PIcrdc 

l.'i 

,n 

10 

Kinder 

55 

00 

01 

Schafe 

:>3 

■12 

33 

Schweinc 

13 

9 

17 


Die landschaftlidie Yerbreilung der Malaria war fruher cine 
andere als jetzt. Erstens kam sic in Finnland auch ndrd- 
licher vorgekommen, und zweilens hat das Maximum dcr Fiilic 
deutlidi in den sudwestlidien Tcilen des Landes gclegcn. Nribcres 
^ehe bei Sievers. Die Gruppicrung der Fiillc in den verschicdcncn 
Teilen des Landes (17,575) wfilirend dcr Jabre 1892 bis 1 . IX 
1943 ist aus meincr Mgendcn Tabelle zu crlcscn. 


kommen hicr wcnJg.slon,s die Fornicn typlcus iimS 


‘ Xach Ekblom (1938) 
messae vor. 

uicht 10 % aberschrcUcD. (Pihkaln). 


— Ac/a med. scandinav. Vol CXIX. 
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Die Vcrlcilung von Malariafallcn (17,575) zwischen den 
Provinzen wfilircnd dor jahre 1892 bis 1. IX. 1943. 


verschiedenen 


Uudcnmaanliiani 35.2 % 

Turun- und Porinlaani 48.7 % 

Hamcenlaiini 2,6% 

Mikkelinliiani 2.2 % 

Kuopion liiani 2.0% 

Viipurinliiani 6.8 % 

Vaasan Ifliini 1.1 % 

Oulun liiiini 1.4 % 


Wie crsiclitlich entstammen iiber 90 % der Falle aus den drei 
■siidlichsten Provinzen: Uudenmaan-, Turun- und Porin- und Vii- 
purinlaani. 


Ich habe das obige Material nach drei Zeitperioden gruppiert, 
uni dem Verschivinden der Malaria ortlich folgen zu konnen. 


Die 17,575 Malariafallc nach Provinzen und nach drei Zeitperioden gruppiert. 



1892—1911 

1912—1927 

1928- 

-1,9.43 

Uudenmaanlaani 

4839 

31.4% 

1289 

70.1% 

51 

16.0% 

Turun- und Porinlaani 

8350 

54.1% 

184 

10.1% 

25 

7.9% 

Viipurinlaani 

943 

6.1% 

99 

5.4% 

153 

48.1% 

Die fibrigen Provinzen 
zusammen 

1302 

8.4% 

251 

13.8% 

89 

28.0% 


15434 


1823 


318 



Die absolute Anzahl der Falle in jeder Provinz ist fast aus- 
nahmslos immer geringer geworden. Aber dadurch,. dass das Ver- 
schwinden der Malaria schneller im Westen in der Provinz Turun- 
und Porinlaani stattgefunden hat als in den dstlicheren Provinzen 
Uudenmaanlaani und Viipurinlaani, steigt die prozentuelle AnzaU 
der Falle in Uudenmaanlaani in den Jahren 1912 — 1927 bis zu 70 %. 
Analoger Art sind die nieisten Falle in der allerletzten Zeit aus der 
dstliclisten Provinz Viipurinlaani gemeldet worden. 

Erst verschwindet also die Malaria aus Schweden und dann 
aus den siidivestlichen Gebieten Finnlands, um zuletzt aus unseren 
ostlichsten (und doch zugleich bedeutend kalteren!) Provinzen 
zu verschwinden. In Ostkarelien (Aunus) gibt es noch bedeutend 
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Malaria, woruber Pensala^ berichten wird. In diesen Tat- 
verhaltnissen findet meines Erachtens die Hypothese von der 
Einwirkung der sozialen Verhaltnisse fur das Verschwinden der 
Malaria eine beachtenswerte Stiitze, weil der Wohlstand der Land- 
bevolkerung und die Hygiene der Stalle immer anspruchsloser 
werden, je mehr wir nach Osten kommen. 

Kurven, die das monatliche Vorkommen der Malaria in Finnland und in 

Schweden angeben. 



genommen worden. ^^^‘^^zinalvenvaltung mit 

____ ^nische Material umfasst 20,700 Falle. Diese Summe 

''^'•g^kommenen Falle berichten. 
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entluilt crstcns 2,002 Fiillc, die von der Medizinalvenvaltung in d 
Jahren 1915—42 monatlich aus dem ganzen Land rapportii 
wordcn sind, und dann auch 7,100 Falle aus Helsinki in den Jahi 
1881—1914, die von dem sladtisclien Gesundheiisamt gemel( 
Avorden sind, und drittens noch entsprechende 11,598 Falie £ 
Turku, die in den Jahren 1886—1914 amtlich gemeldet word 
sind. 



Kurv' 3. 


Wie ersichtlicli fallen die Gipfel beider Kurven im Monat i\Iai 
zusammen. Die Malaria in diesen ndrdlichen Landern ist offenbar 
eine Friihlings- und Fruhsommer-Malaria gewesen. Allem Anschein 
nach scheinl die schwedische Malariawelle doch ein paar Wochen 
friilier zu steigen und auch friiher abzuklingen als die finnisclie. 
Rechnet man, wann die Fiille dcr Periode Februar- August im llit- 
tel vorgekommen sind bekommt man den Schwerpunkt^ dieser 

1 Die Summer 1 mal die Falle dcs Mon.ats Februar plus 2 mal die des Jlo; 
nats Marz plus 3 mal die des Monats April plus 4 mal die des Slonats Mai 
plus 5 mal die des Monats Juni plus 6 mal die des Monats Juli plus 7 inal die 
des Monats August dividiert durch die ganze Anzahl der Fiille wahren 
Februar — August. 
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Epidenitovellc Mr den 24. Mni far Rml^nd imd fSr den 13. Jfai 
Ur Sclnvcdcn. Man konntc beliauplon. dass dieso \ erscliicden le I 
dadurch bcdingt ware, dasa die sctavediaelie Knave vvcaenlUch 
von der Malaria der Jahre 1861-30 abiiangig aoi, ^ v.olle.chl 
Wher manifest vvnrde ate die der Jal, re 1881-1940. In der 
Darstellung, Seite 2C6 habe ich das schw'cdische Material diesem 
Gesichtspunki nach gespaltct, und die monatlichcn Kurvcn aus 
den Jahren 1861-80 (07,109 Falle), 1881-1900 (30,095 Fiille) 
und 1901—1940 (1,761 Falk) getrcnnt gezcichnel. 

Wie ersiclitlich hat im Gegensatz zn der im Laufc der Zeit 
entstandenen tiefen Veranderungen. dcr jMalarialvur\ c in Holland 
(Swellengrebel) kcinc Versebiebung dcr klalariawelk in Schn-eden 
stattgefunden. Werden die Schwerpunkic fur allc drei Kurs’cn 
berechnet, bekommt man das Mittcl fiir die Jahre 1861 SO auf 
den 14. Mai, fiir die Jahre 1881—1900 auf den 10. Mai, und fiir die 
Jahre 1901—40 auf den 13. Mai. Die Differenz zwischen Finnland 
und Schweden scheint real zu sein. Die Malaria in Sclnvedcn hat 
aber im Laufc der Zeit ihren cpidemischen Charakter dcrart ver- 
andert, dass die Epidemicwcllc in Sclnvedcn nicht mchr so sleil 
W’ie friiher steigt. (Kurve 3). 

Der Vergleich der beiden Kurven Finnland-Sclnvcden (Kurve 2) 
ergab eine gewisse Verspiitung dcr finnischen IMalaria in Bezug 
auf die sclnvedische. Ich babe diesen Unlcrschied besonders hcr\’'or- 
gehoben, erstens weil als eine allgcmeinc TaUsachc henmrgohoben 
wird, dass je nordlicher um so frtiher die Malariaepideinicn anzu- 
fangen scheinen. Zweitens wird dicse Tatsache inleressant dadurch, 
dass sie die alte Hypothesc von Robert Kocli zu stutzen scheint, 
Er vermutete ja bekanntlich, dass die ubcrwinlcrndcn Miicken 
die nordliche klalariawelle vcrursachten. Hierbci scheint dcr Pa- 
rallelismus je friiher die Miicken fliegen um so fruher steigt die 
l\Ialariawelle verlockcnd. Die entgegengesetzte und nunmehr 
allgemeiner anerkannte Flypothese, die z. B. von Rugc und KikuLli 
verfochten wird nimmt an, dass die Fruhlingswelle durcli eine 
Infektion im Herbst nach einer langen Inkubationszeit erst imfol- 
genden Frulijahr ausbricht. In Finnland und Schweden hahen wir 
aber zwei Lander, deren Malariacpidemien innerlialb weiter Grcn- 
zen vergldclAar sind. In Finnland, wo der Herbst friiher 
Ummt und dor FruUtag opator omWtt, bsUen ateo e , m 
langore Wiubatiousreit als in Scliwedcn, Waram? nicsc Tat- 
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sachc sclicint mir in gcwissem Masse fur die Hypotliese Koclis 
zu sprechen. 

Um die Frage zu beleuchten liabe ich das finnische Materia 
gespaltet und separat einerseiis die monatlichen Verteilungs 
kurs'en fiir Turku und die siidwestlicbsten Teile des Landes (11,78 
Falle aus d. J. 188G— 1942) und andererseits die iibrigen finnisclie 



—11 /■QQifi mis d J. 1881 — 1942) gezeichnet, die also meistens 

lus Hekinld entstammen. Z»m f 

Iritte Kurve die 3,369 FHle von K„,ven 

rl J 1887 — 1919) gezeiebnet. Beim Vergleicl 

‘eLll L„, da. die Kurve Stoc«. 

von Turku, und diese wieder fruher ^jjgsen 

derselben Ordnung klingen die Kuryen Friili- 

nicht weit voneinander liegenden Jahresmittel 

lingswelle um so fruher zu steigen je g 


V0«K0.,»O . 

rvvt 1 Stelle ist Warden -die Schwerpunkte der Kurven ur 
in Ort und Stelle ist. weiuci man sie fur 

lie Periode Februar— August ausgerec , Helsinki 

Stockholm am 5. V-, ftir orte betogen: 

ratnrdifferenzen zwischen def 

aher dabei sind w auch gauz an die uordhchste Grenze 

I n B H ^ ® DC r a HI 



Kurve 5. 


lariaverbreitung gekommen, und hier konnte sich sogar eine kleine 
Gifferenz bemerkbar machen. 

Je weiter man von ' Stockholm nach Suden kommt, urn so 
frviher konnte man die Fruhlingswelle envarten. Das ist aber nicht 
der Fall. In Kalmar liegt der Gipfel der Fruhlingswelle in den Mo- 
naten April— Mai, der Schwerpunkt am 9. Mai, ahnlich wie im 
Dittmarschen (Sch\\^erpunkt am 10. Mai nach Dose) und in 
Wilhelmshafen (Schwerpunkt am 16. Mai nach Wenzel) Oder friiher 
in Holland nach Swellengrebel (Schwerpunlct etwa am 13. V.). 

^ Vergleicht man die Kurven im iibrigen so ist zu notieren, wie 
die nordischen Kurven monophasisch sind. In Stockholm und in 
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Kalmar lasst sich eine Herbstwelle ahnen, und schon vom Qi 
marschen an hat sie sogar uber die Fruhlingswelle dominii 
Die zwei phasiscben Kurven aus dem Dittmarschen, 'Wilheli 
hafen und aus Holland sind aber alte Kurveri. Die jetzige Ku 
Hollands ist nach Swellengrebel monophasisch. Es ist moglicli, c 
auch in Finnland in alteren Zeiten die Malariakurve einen klei 
Herbstgipfel gehabt hat. Bei uns ist aber immer, soweit wir wis! 
die Friihlingsmalaria die Hauptsache gewesen. Im Herbst gal 



Kurve 6. 


fruher eine quartana autumnab's, die zum letzten Male aus dero 
Jahre 1861 erwahnt wird. (Sievers). Laut seinen Zusammenslel- 
lungen wird sie zum ersten Male aus dem Distrikt Pori aus deia 
Jahre 1767 erwahnt^ dann ist sie aus den Jahren 1818 , — 19 ^ -"20, 
—27, —28, —30, —31, —32, —34, -44, —46, —47, —48, -49, 
—53, —55, —56 beobachtet worden, zwar 14 malausdrucklichaus 
dem Herbst (Oktober), 2 Mai im Friihling. Aber auch dieXcrtiana 
wird dann und wann im Herbst wieder an Zahl zunehmen, i- 
in d. J. 1750, 1757, 1832, 1846, 1847 und 1861. Es scheint, as 
ob die Tertiana-Falle ein wenig fruher im Herbst zum Ausbruc 
kamen als die quartana. (vgl. Stigzelius a. J. 1819 ^20). 
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Einltass die Tvarrocn and 'J* ^ jlaterial nus Turku 



Kurve 7. 


aus den 30 Jahren gezeiclmct habc, die im April die wiirnisleu 
vvaren, d. h. cine Temperato plus 2,5° Grad odor mehr lielnigen ^ 
und andererseiis die Kurve (6,494 Falle) dcr 27 kaUercn Ajiril- 
jahre. Wie ersichtlich (Kurve 6) licgl die Welle mehr nach linlcs, 
vvenn der April warm ist, d. li. sic tritt dann fruhcr auf, als wean 
dieser kalter ist. Die Sclnverpunlcte licgcn zwar niclit weit von- 
einander am 16, bezw. am 19, Mai, falls die PeriodeFebruar— August 

1 Die Temperaturgrenze ist hierbei wic aiicli im Folgcndcn <;o gi'zogoti 
dass cine mSglichst gleichc Anzahl dcr Jnhre auf bcideti Sciteii der Greuzo 
fait. Far die Temporatur-Angabcu, die icli von Professor Kcriiucu f(ir Finn- 
land und von Direktor Slcttcnmarlc Ifir Stocldioim l)ekommen hal)e. daiikc 
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beriicksichtigt wird. Die Differenz ist tatsachlich 3 Tage grosser, 
wenn der Monat August weggelassen wird, -was mathematisch rich- 
tiger ist, weil der Monat Juli einen kritischen Wendepunkt zeigt, 

Analoger Art babe ich das Material von Helsinki nach der 
Temperatur im April gespaltet (Kurve 7). Dabei ist plus 2 Grad 
als die Grenze betracbtet. Die Jabre, die plus 2° Oder mehr im 
Mittel gewesen sind, si'nd als warme betracbtet. Dabei kommen aui 
die varmen 32 April] ahre 3,837 Falle, und auf die kalten 30 Jalire 
5,070 Malariafalle. 

Der Unterscbied zwischen den "warmen und kalten Apriljahren 
ist also kaum bemerkbar, obwohl er von gleicher Art istwiein 
Turku. Die Differenz des Scbwerpunktes am 29. und 31. Mai 
betragt nur 2 Tage. 

Wird das gesamte Material aus Scbweden (128,965 Falle) nach 
denselben Prinzipien gespaltet, und wird die Grenze der warmen 
und' kalten Jabre auf Grund der Apriltemperatur in Stockholm 
bei 3° gezogen, dann fallen die Scbwerpunkte der warmen und kal- 
ten Jabre auf denselben 13. Mai zusammen. Ein Unterscbied, wie 
wir es in Turku geseben baben, lasst sicb bier nicbt wiederfinden. 

Die von uns gestellte Arbeitsbypotbese, die die Differenzen in den 
hlalariakurven Schwedens und Finnlands zu erklaren sucht, kann 
also verallgemeinert nicbt aufrecbt erbalten werden. 

Bei der Analyse der warmen und kalten Apriljahre fiel es uns 
auf, dass die kalten Jabre mebr Malaria aufzuzeigen scbienen als 
die warmen. In die folgende Tabelle nebme icb die Zablen aus 
Helsinki, Turku und Scbweden. 
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Warme Apriljahre 
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1881—1942 

30 
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32 

2.0 u. mehr 

3837 

nn 

—36.0 

Turku 

1886—1942 

27 

2.4 

» » 

6494 

241 

30 

2.5 » » 

5290 

178 

—26.0 

Schweden 

1861—1940 

38 

3.5 

ft ft 

78008 

1947 

42 

3.6 » » 

52957 

1306 

—33.8 















tjBER DAS VOKKOMMEK VON MAI-ARIA IN FINNEANP. 

^Yic ersichtlich sindan alien drei Orlen wiilirend der ^va^mc^en 
Apriljahre et^Ya 25—35 % wcniger Malariamile vorgekoinnicn 
als wahrend der kalteren Jahre. Somit scheinl also ein kaller 
April-lMonat mehr Malaria mit sich zu bringen als ein Avarmer. 

Es liegen Beobachtungcn aus Diincmark (Hansen 1886) und 
aus Finnland (Siven 1904) vor, dass je warmer der voransgegan- 
gene Sommer gewesen ist, um so mebr ist im folgendcn Jahr 
Malaria gefunden worden. Die grossen Zahlen aus Sclnvcden sebei- 
nen dies nicht ganz zu besUitigen. Falls die 38 Julimonate in Bc- 
tracht gezogen werden, die in Stockholm 16.8° oder mchr gczeigt 
haben, dann kommen auf diesc folgendcn Jahre nur 61,162 Fiille 
von Malaria, d. h. 1,610 Fallc pro Jahr. Die 42 Jahre, deren voraus- 
gegangener Juli kiilLcr war, zeigen 67,803 Fiille, d. h. 1,614 Fiille 
pro Jahr. Wird aber die entsprechendc Grenze bci 16.7° gezogen, 
dann zeigen die 43 »warmcn» Jahre 75,149 Fallc, und die fkallcn 
53,816 Fiille, pro Jahr also 1,748 bezw. also 1,460 Fiille. Der Un- 
terscliied ware dann also + 16.5 %. Vcrglichcn mil dem Einfluss 
der AprilLempcralur scheinl die Juliwiirmc dcs vorausgegangenen 
Jahres von geringcrem Einfluss zu sein. 

Zum Vergleich habc ich noch den Einfluss der Sepfember- 
temperatur des vorausgegangenen Jahres ausgercchncl; 


Seplcmb. dcsvorauscccaiiocncii , 
Jahres kail 
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mi-^w40 „ n;. . . C0228 ms 


Malaria „,it sic,. i„ foigee J 

Die ausgctiihrte sWisUscl.c A„.s,vso .cigl .s,„, 
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die Apriltemperatur von gewissem Einfluss fiir das Vorkommen 
der Malaria ist. Da aber die Anzahl der grossen Malariajahre 
auch im schwedisclien Material doch klein bleibt, habe ich 
diese Beliauptung naher priifen wollen. Desbalb habe ich die 
Falle von Scliwcden in zwei willkurliche Gruppen gespaltet und 
ZAvar nach der Temperatur im vorausgegangenen September 
und gelTcnnt in beiden diesen Gruppen die Wirkung der April- 
temperalur berechnet. (Die Temperaturgrenzen sind dieselben v,ie 
in den obigen.Tabellen): 





luS- 

En 

O 0- 

* 

Auz. (1. 
Falle 

Cti 

ail 

Schwcdcn; September kalt 

u. April kalt 

20 

37,511 

1,87G 
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21 
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» 

■Nvarm 
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18 

38,497 

2,139 


» 

u. t warm 

21 




Die Wirkung eines kalLen Aprilmonats macht sich also in den 
beiden Gruppen geltend. 

Ich habe noch getrennt die Jahre 1861 — 91 analysiert. In 
diese Zeitperiode gehen namlich nur solche Jahre ein, die iiber 
1,000 Fiille zeigen. Diese Nachpriifung ist besonders auch dadurch 
zu motivieren, weil die Temperatur damals ein wenig kalter als 
in diesem Jahrhundert gewesen ist. Die Grenze der kallen und 
Avarmen Aprilmonate muss hier bei einer 0.6 Grad kalteren Stelle 
gezogen Averdcn als in der Tabelle S. 272. 
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d ^ 

Sclnveden: April kali, + 2.9 oder weniger 

15 

67,278 

4,485 , 

» warm, + 3.0 » mehr 

16 

54,588 

.7,432 


Wie man es auch berechnen mag, immer zeigt sich die malana- 
befordernde Wirkung des kalten Fruhlings. Wie ist das zu erklaren? 
Ninimt man eine lange Inkubationszeit an, so lasst sich das 
nicht ohne Aveiteres verstehen. Man muss irgendAA'elche Hilfshypo 
thesen annehmen oder die ganze Beobachtung verneinen. Nimnit 
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man aber an, dass die FrllMingstallc 7,nm grossen Tail Ncuintck- 
Len seien. wird die Erscheinung vorslandlioher wcnn man n , 
bedenW, dass vvahrend dos kalion FrOWings das 7nsammenlcben 
dcr Jlcnsclicn and Tiere zwangsAVcise cm langcrcs isl, umi dass 
-n abrcnd dieser Zeil die Mensdicn mchr in den Malarialiaiiscra uml 
Malariastallen dcr Infeklion aiisgesetzt .sein rniissci!. 


Zusammenfassung . 

Es Vi-erden statistischc Angaben iiber die Malaria in Finnland 
angegeben. Die monatlichc VcrLeilungskur^^c zeigt, dass in Finn- 
land die jMalaria cin wenig spatcr als in Sclnvcdon aiiflrilL. Ein 
kalter Friihling scheint meiir Malariafallc im Korden zn priidispo- 
nieren als der warmere. Auf die Schwicrigkeil diese Beobachtung 
mit der Tlieoric von langcr Inkubalionszeit zu erkliiren wird hingc- 
\s’iesen. Das stufenweisc Vcrschwindcn dcr Malaria aus den ver- 
schiedenen Teilcn Finnlands ^Yird mil dein Wohlsland und dcr 
Kullur der Provinzen vergliclien. 
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Influence des Variations de I’lmpregnation 
oestrinique sur !e Metabolisme basal et 
I’Activife thyroidienne. 

Etude expeiimentaie et cUnique. 

Par 

JACQUES MAHAUX. 

(Cc travail csl parvenu ft la rddaclion Ic 28 Awl IPld). 


Dans son traitc du goitre, cn ISoO, CoindcL rcniarque combien 
des causes physiologiques d’hyperlrophie thyroidienne agissent 
■plus particulierement sur Ic sexe feminin. Elies paraissenL dues h 
la sympathie qui existc cnlrc le cou cl Ic syslcmc reproducleur. 
C’est ainsi que le goitre commence le plus sonvcnl avee la premiere 
grossesse et devient plus volumineux apres chnenne d’ellcs. II cn 
est de meme pour I’aHaitemcnt. Dans un grand noinbrc do cas, il 
se ddveloppe aux approches de I'agc critique. Ces diverscs causes 
expliquent pourquoi, dans Page adullc, le goitre est bcaucoup 
plus frequent cbez les femmes que chez riiommc.n 

Ces relations evidentes de la fonclion ovarienne el de I’aclivile 
thyroidienne ont suscite de nombreuses rccbcrcbe.s expdrimen- 
tales. Divers auteurs ont dludic Taction des corps oestrogenes sur 
le metabolisme basal. 

AcHon des corps oestrogenes sur k metabolisme. basal cl la scnsibilite 

d la thyroxine. 

Laqueur, Hart el De Jongb ont signalc, cn 1926, que I’ocslrinc 
augmente de 15 k 20 % le metabolisme basal de rats normaux ou 
ovariectomises. v, Arvay (1931) note une intensification dc.s 
JS — Acia mcd. scandlnao.VolCXIX. 
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combustion du memo ordre de grandeur pendant I’oestrus provoqu^ 
par I’injection de 1,000 u.i. d’oestrine, durant 10 a 16 jours, 
rats femelles castres ou non. 

De nombreuses recherches ulterieures sont en opposition com- 
. plete avec ces premiers resultats. Kunde, D’Amour, Carlson et 
Gustavson (1930) constatent que le m^tabolisme basal de chiennes 
adultes montre un tres Idger abaissement lors de Tadministration 
continue d’oestrine entrainant le rut. 

Sherwood, Savage et Hall (1933) mesurent une chute constante 
du mdtabolisme basal, variant de 13 h 42 %, chez des rats et dcs | 
lapins injectes de 10 a 800 u.r. de corps oestrogtoes (amnioline). 
Chez un lapin, dont les combustions dtaient maintenues dlevte 
par de I’extrait thyroidien, I’oestrine fait tomber celles ci a — 8 %■ 
L’hormone ovarienne produit encore une diminution du metabo- 
lisme basal chez le rat adulte ovariectomisd, celle ci peutetresuidc 
d’une legere eldvation au dessus de la normale, vraisemblablement 
par surcompensation. L’injection d’oestrine a des animaux i 
metabolisme augmente par la thyroide entraine un retour h la 
normale une fois et demie plus rapide que chez les temoins (Sher- 
wood et Bowers — ■ 1936). Chez le rat thyToidectomis^, I’oestrine 
ne modifie pas les combustions (Sherwood, Wilson et Bonete — 
1937). Cette administration d’oestrine reduit de 24 h 12 jours la 
duree de la periode d’hypermetabolisme qui suit I’adminislration 
d’une dose determinee d’extrait thjo'oidien (Sherwood — 1938) (1). 

Gessler (1936 — >1937) constate que des cobayes trades pat 
I’extrait thyroidien, puis injectes d’oestrine (5,000 u), prdsentent 
un metabolisme basal moins eleve (-}- 22.3 %) que les ttooins 
(-j- 37.9 %). Lors de I’administration simultande de thyreostima- 
line et d’oestrine (1,000 u. par jour), 7 animaux sur 13 nemontrcnt 
pas d’eldvation de leurs combustions; chez les autres, le inetabo- 
lisme augmente soit normalement, soit dans des proportions nroind' 
res que chez les temoins. _ , 

Danforth, Gpeene et Ivy (1937) constatent que les rats injectes 
d’oestrone, d’oestriol, d’emm^nine (facteur oestrogfene du pla 
centa) et de progesterone et traites par de la thyroide montren 
une moindre elevation de metabolisme que les temoins ne recc 
vant pas d’hormones sexuelles. 

Grumbrecht et Looser (1938) signalent que I’injection de 
-doses d’oestradiol diminue le mdtabolisme basal de rats feme 
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Collet. Smitli et Werlembergcr (1937), au coin's de periodes d ob- 
servation etenducs, on fait une etude remarquable de Taction dcs 
corps oestrogenes sur le metabolisme basal de la femme ovariecto- 
misee. Ces patientes presentent un metabolisme basal variant de 
a —20 %, beaucoup plus stable qiie celiii de la femme nor- 
male. L’injection de doses importantes d’ocstrinc cntrainc en gene- 
ral une chute des combustions pendant la periodc de medication; 
il se produit une elevation compensatoire dans Ics seniaincs qui 
suivent. On note la rfepparition de fluctuations joumalieres de 
grande amplitude. 

.Frappe par la discordance de.s resullals experimentaux dcs pre- 
miers auteurs cites, nous avons, de 1937 a 1944 repris Tetude de 
Taction de Toeslrine sur les combustions basalcs cn nous pla^ant 
dans les conditions experiincntales les plus rigourcuscs po.ssible. 
Nous avons rejettd Temploi du cobaye, animal neri'cux, agild et 
donnant facilenient des valours de combustions trop elcvccs, pour 
adopter le lapin qui foumit des taux de metabolisme basal Ires stab- 
les. Les mesures, d’unc durec moyenne de deux hcurcs,. ont die 
effecluees au moyen de Tapparcil dc Knipping, elks ont lieu Ions 
les deux jours. Les sujets sont mis ii jcun une vingtainc d’hcurcs 
avant la mesure, ils sont entrainds aiix determinations dc mdtabo- 
lisnie et aux injections (serum physiologiquc) pendant une periode 
de 15 jours au moins avant d’etre Tobjet d’experimcnlations. 

Dans ces conditions, on constate que Tadministralion journa- 
liere de 6,000 a 25,000 u.i. benzoiques de benzoate d'oeslradiol a 
des lapins femelJes (ou males), pesant,2 a 3 kg cntrainc rdgulidrc- 
ment, enddans 24 a /2 heures, unc chute nettc dc leur mdtaholisme 
basal, Celui ci se fixe d’emblee a des valours de Tordre de — '10 a 
— 40 %. Apres arret des injections, il sc produit un reldvemcnt 
progressif k la normale et m feme au dcla. L’emploi de dipropionale 
de diethyldioxystilbdne provoque des modifications des combus- 
tions superposables. 


Des sujets soumis a un traitement chroniqiie (2 k 4 mois) par 
des doses moyennes d'oestrinc monlrent, apr«s une ddpression ini- 
tole prolougee, une tendance au rcicvcment de Icur mdtabolisme 

de?e"iS "Otto du poids 

^Nous avons obtenu des r&ultats analogues par grerfes sous 
cn ante de eompnmes d'hormones sesuellcs. Des circonstanccs 
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Fig. I. — En abscisse, le temps. En ordonn6c, consommation d’oxyg^ne en 
ddcilitre/heure. TH.: chaque fI6che = 1 mg de thyrojdne. — Oe.; fJiehes 
simples = 12,500 u.i. benz. oestradiol en sol. huileuse. — FIficlies doubles = 

25,000 u. 

L’administration de benzoate d’oestradiol a pour effet immddiatune depression 
notable du mdtabolisme basal. On constate une diminution nette de I’action 
calorig6ne de la dose de thyroxine injectde. Des experiences tdmolns montrent 
que chez le lapin adulte,non traitd par l’oestradiol,la mdme dose de thyroxine 
garde une -valeur calorigene tr6s constante au cours d’une periode asses 
dtendue. (Mahaux. — G. R. Soc. Biol., GXXX, 77, 1939.) 


imprevues nous ont malheureusement interdit d’dtudier la structure 
thyroidienne des animaux implantds depuis un temps assez longi 
ainsi que les modifications des combustions survenant lots de 
Tepuisement du greffon hormonal. 

Chez des lapins maintenus en etat d’hyperm^tabolisme cons- 
tant, prolonge, par administration Journaliere de thyroxine, des 
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injections d'oestfine (30,000 4 100,000_U.) permettent d’obtemr 
une depression prolongee des combustions. 

Afin de preciser le mecanisme de cette chute du m6tabohsme, 
nous avons explore systematiquement la sensibilite k la thyroxine 
du lapin avant et pendant impregnation oestrmique.^ On 
constate regulierement une diminution nette et parfois considerable 
de Taction calorigfee de la thyroxine on des extraits thyroidiens 
(Elityran) utilises (Fig. I). La perte de poids determinee par une 
quantite determinee de thyroxine est toujours moindre au cours de 
la periode de traitement par Toestrine (2). 

En resume: Si Ton excepte les deux premiers ti'avaux, dont 
les resultats aberrants resiiltent probablement plutot de Taug- 
mentation de Tactivite motrice des animaux en rut que d’une 
hausse vraie de leur metabolisme basal, les constatations des nom- 
breux auteurs qui ont etudie Taction de.s corps oestrogenes sur les 
combustions sont concordantes. 

L'elablissement d’une impregnation de Vorganisme par des doses 
elevees de corps oestrogenes entraine une chute rapide du metabolisme 
basal. L’action calorigene de la thyroxine est diminuee dans son 
intensite et dans sa duree. It s’est cree un dial de ihyroxinoresistance 
oestrinique ou polyoestrinique. 

Un traitement oestrinique prolonge, ou discontinu, permet 
cependant de noter un relevement des combustions a la normale 
ou au dessus de celle-ci, qui parait resulter d’une augmentation 
compensatrice de Tactivite thyroidienne. 

Remarquons que Tablation totale de la thyroide n’entraine 
qu’une chute trfe progressive des combustions, lesquelles n’atteig- 
nent leur niveau le plus has qu’apres deux ou trois semaines et plus. 
La depression oestrinique du metabolisme, par centre, s’etablit 
brutalement, en 2 ou 3 Jours. II est done peu justifie de Tattribuer 
a un freinage de Tactivite thyroidienne. D’ailleurs, la diminution 
du pouvoir calorigene d’une quantite determinee de thyroxine 
exogene indique que Taction de Toestrine doit se produire au 
mv^u du point d’attaque de la thyroxine sur les combustions 

Dans CCS conditions, on voit que, loutes choses egales d'aiUeurs, 
letablissement dune impregnation oestrinique chez un homeo- 

chute'de'"* bdgmentation, doit entrainer rdguHSrenient une 
chute do son metabolisme basal. A activite thyroidienne co^ 

s ™tc.>«penodesd’oestrinemieeIevee de la vie feminine: pubertt, 



282 


JACQUKS JIAHAUX, 


grosscsse, pJiasc pDlj^oestriniquc cic la menopause devraients’accom- 
pagner cl’imc rdduclion dcs combustions, Le sujet normal m 
monlrc ricn dc parcil. Lc inclabolismc basal est plutot en voie 
d’accroissemeni lors dc la pdriodc prepubertaire et pubertaire, il 
WOT} Ire unc Jdgere 616vatioii a la fin de la grossesse et variepeu iiia 
tndnopausc. Mats c’csl prdcisdmenl an cours dc ces periodes qu'oa 
constate soiivcnt vine hyperlropbie dc la tlijToide pouvant aboutir 
a la formation d’un goitre parcnchyniatoux, parfois voliimineux. 
L’absencc de dejn'ession des combustions resulte de Taction com- 
pensatricc d’unc angn dilation dc Taclivdte tl^Toidienne. 


Prdpuberte, Pubertd et D6but de la Vie feminine. 

•Traiiquillisc loi, mon enfant, Vdnus t’a touchd de la main et 
t'avcrlil doucement que ton petit corps va sc transformer.! 

Gocllic, i\ propos d’un goitre prdpubdral. 

*Non illam nutrix orlenti luce revisens 
Mesterno collum potcrit circunidarc filoi. 

Catullc. 

La puberlc feminine entraine legulieremenl une activation de 
la thyroidc qui se manifesto souvent par ime hj’perplasie de la 
glande. Le rdlc de devcloppemenl genital dans le ditermwsm 
dc cettc reaction glandulaire est connn depuis longtemps, a tel 
point que, dans certaincs regions goitrigenes, la tradition locale 
voulait que les jeunes filles depourvues de goitre soient improptes 
an mariage. 

Engelhom, ainsi que Seitz, cn 1912, attribuent Tapparition de 
cette hypertropliie thyroidienne ^ I’inondation de I’organisme par 
la sderdtion interne dc Tovaire. Aschner observe une hyperplasie 
de la tliyroide chez des jeunes femmes traitdes par des injections 
d’oestrine dans Tespoir dc corriger une hypoplasie mamniair®- 
EngeUtorn note un developpement constant de la thyroide chez les 
animaux en periode d’oestrus. I. Leitch (1927) constate une el6va 
tion de I’ioddmie an mdme moment. 

Watrin et Florentin (1928) observent une forte activation dela 
tliyroide chez le cobaye injeetd de liqueur folliculaire de vache. 
.L’administration de corps oestrogtoes, extrait ovarjen ou compo- 
ses syntlietiques, entraine souvent une hyperplasie thyroidiCTme 
cbez Tanimal (Kunde, D'Amour, Gustavson et Carlson — 1930, 
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Pincus et mrthessen 1933, Hartogh ^ 1933 Sturm et 
Schonig - 1935, AmiUbia et Mendizabal — 1936 etc). Selo 
Loeser (1938), tout accroissemeut de la secretion de ' 

gte determine une activation tbyroidienne, qui ndcessitermt tou- 

tefois la presence d’un relai utMn. 

Cette augmentation juvenile de I’activite tbyroidienne, venant 

compenser I’action bs^pometabolique des corps oestrogenes, s ac- 
compagne de signes assez particuliers. On constate souvent I’appa- 
rition d’un certain eclat du regard, qui fait partie du cbarme femi- 
nin, mais ne va pas sans rappeler les yeux brillants et meme 1 exopb- 
talmie de la maladie de Basedov,'. Tout se passe comme si, comme 
dans cette affection, il existait une excitation simultanee d un 


centre stimulant la thjT'oide et d’un centre exophtalmiant. H n y 
a cependant ni amaigrissement, ni transpiration exageree. Le 
lydhme cardiaque, en I’absence d’une tacbycardie emotive frequ- 
ente, ne se montre pas accelere. La mesure du metabolisine basal 
donne regulierement des cbiffres normaux. 

Les obsers'ations de Kerley (1936) (3), cbez des enfants depour- 
vus de thjT'oide, nous donnent des precisions numdriques sur cette 
augmentation pbysiologique des besoins en secretion tbyroidienne. 
Cbez un des sujetS etudies, la quantite d’extrait necessaire an main- 
tien d’un etat normal, qui etait de 15 ctg a 5 ans et de 30 ctg a 
10 ans, passe a 42 ctg apr^s 4tablissement des r^les a 14 ans, puis 
k 54 ctg a 20 ans et a 72 ctg a 25 ans (cf. Fig. III). 

La tolerance aux extraits tbyroidiens des jeunes filles porteuses 
d’un goitre juvenile est souvent remarquable. Nous avons pu 
administrer d’une fa^on continue des doses de 30 ctg a 1 g sans 
provoquer la moindre manifestation d’hyperthyroidie. 

Nous pensons que I’apparition cbez une jeune fille d’line byper- 


^ n faut noter, en opposition avec ces resultats, que des traitements oestrini- 
ques, generalment intensits et prolong&, peuvent entrainer la mise au repos ct 
mSmel atropliie delatliyroide (Lundberg— 1927, Bisce^lie— 1930, Bratiano 
H j Bialet _ Laprida- 1933, Sigurt Franck, Karp et Kostie- 

Castillo et Sammartino - 
Pnl,r blocage du systeme excitosderJitoire de la glande. 

Pour obtenir des eflets superposables aux reactions physioIo«icmes il fnut 

3S ?a"SrdrS et patholo. 
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trophic thyroidicniie notable, sans signes cliniques d’hyperthyroidie 
correspond praliquement toujours a une- 61dvation considerable 
de son impregnation oeslrinique, meme s’il existe une amenoitbee 
ou une oligom6norrhde. Les troubles menstruelsvirginauxpolyoest 
riniques sont nialheureusemcnt souvent mdconnus et traites pa 
injection de doses parfois massives de corps oestrogenes, cequin 
pent qu’accentuer une hyperplasie thyroidjenne debutante. 

Obs, B. Jtina, 13 ans (1939). Pas de goitre dans la famille. Ibresregls 
a 10 ans, d abord Irfes irregulidres. A 12 ans, on constate I’existence d’ur 
bypertrophie Ihyroidicnne moderee. La jeune fille est traitee regulitri 
inent par I’injection de doses eleVecs de benzoate d’oeslradiol, tafindefre 
ner la lhyroide». Le resultat est decevanl: les rfegles tendent a s’espace 
la Ihyroidc prend un ddveloppemcnt considerable. 

On note, en 1939, la presence d’un gros goitre parenchymateux diflu 
occupant toute la largeur du cou. II n’existe aucun signe cliniqi 
ni d’Jiyper, ni d’hypotbyroidie. M. B.: — 1 %, le 15 juillet 1939. C 
adminislre de I’exlrait tbyroidien (10, puis 20 et 30 ctg, 15 jours par moi 
afin de mettre la glande au repos par substitution. Apres deux ans de 
trailcment, le goitre a enti^rement disparu, la thyroide est a peine aug- 
mentde de volume. Le tour de cou a passe de 40 k 34 cm, alors quelepoids 
de la paticntc a augmente de 57 b 64 kg, Les regies sont normales, regn- 
lieres, 

Un metabolisme basal normal oh meine legerement abaisse 
chez un sujet goitreux ne doit pas necessairement faire conclute a 
une thyroide inactive, de structure colloide. En presence d’une 
femme jeune, on doit penser plut6t a un etat d’oestrinemie elevee 
on la thyroide, tres active, s’hyperplasie afin de compenser Taction 
hypometabolique de la secretion ovarienne. Maranon reconnait 
un saccent feminoidea au corps thyroide. II decrit le abocio genitab, 
hypertropliie plus ou moins marquee de la glande lors des periodes 
d’activite genitale de la femme. 

Obs, — V. Jeanne, 28 ans. EnVoyde avec le diagnostic de ugoitre col- 
loideo avec hypolliyroidie. Antecedents nuls. Un enfant de 5 ans. La 
thyroide a fortement augmente de volume depuis un an, elle atteint aclue - 
lenient la taille d’une orange. Sa consistance est hotnogene. Les reg es 
sont rdgulidres, trds abondantes (28/9). Bxamen gynecologique negab ■ 
M. B.: — 10 %, le 26 juin 1942. II n’existe aucun signe d’hypertb.Vroidic. 
La malade est un peu frileuse, elle a tendance a grossir. 

Un preldvement tbyroidien donne le resultat suiVant: sSignes d’hyp'^r- 
plasie d’aspect basedoiVien, vesicules irregulidres, parfois papilliferes, ce 
lules havitess (Prof. Dustin). Nous ne possddons malheureusement pas e 
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diagnostic d’hyperoestnnemie. -r _ 12 %. le 

des doses appreciables d’extrait thyroidien afm de tneltie In glande 
repos. 


Les cas de ce genre paraissent correspondre a une augmenta- 
tion considerable des besoins en thyroxine, que la th^oide, malgre 
son hyperplasie, ne parvient pas toujours a satisfaire; il peut en 
resulter I’apparition de legers signes d’hypothyroidie. Henschen 
(1931) remarque que de tels sujets, porteurs d’un goitre sans signes 
cliniques d’hyperthyroidie, avec metabolisme basal normal ou infd- 
rieur a la normale, peuvent presenter une iodemie nettement elevee 
(35, 38, 45 gammas). 

Cette elevation des besoins en secretion thjToidienne parait 
resulter de la thyroxinoi esistance relative qu’eritraine une impreg- 
nation oestrinique elevee, dont le laboratoire ne permet pas encore, 
a riieure actuelle, de cliiffrer aisement la valeur. Les precedes bio- 
logiques de dosage des corps oestrogenes sont d’application diffi- 
cile. La mise au point d’un dosage cliimique ou physicochimique 
constituerait certainement un progres considerable. 

Rappelons que Boothby et Plummer avaient deja remarque la 
thyroxinoresistance relative des sgoitres colloides». Ils Tattribuent 
toutefois a une resorption intestinale imparfnite de la tlijToxine qui 
serait propre a cette variete de goitre, 

Le taux eleve des corps oestrogenes dans les fibromes et dans la 
fibromatose uterine determine souvent le developpement d’une 
hypertrophie thyroidienne. Aschner (1924) observe une augmen- 
tation de la thyroide dans 90 % des cas de fibrome. Reciproque- 
ment, I’uterus et les ovaires des femmes goitreuses sont frequem- 
ment augmentes de volume. 


On volt que la thyroide de la femme doit repondre a des besoins 
tres vamWes suivant les iluctaations de son impregnation en corn' 
oestrogenes. L’activaHon de la glande correspond 4 des rnodifi 
cations morphologiques bion difmies. Le r^vetement des vcsiculc 
se transtome en ep.tMlium eylindrique haut. Lorsque les besoini 

ont eleves, te cellules glandalaires se nmltiplient par mitose 
la thyroide s’hyperplasie. par miiose 
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J^ig, Jl. — I,cs varialion.s do poids du corps fliyroide (en ordonnde), suivant 
I’Age du sujct (cn abcisso), sont scmblablcs dans Ics rdgions indemnes dc goitre 
(courbc infdricurc, en poinlillds) ct dans les rdgions goilrigSncs (courbc sap6- 
rieure, cn trait plcin). Dans ccs dcrnidrcs, toutefois, le poids do la glandc est 
plus dicvd, scs variations pdrioditjnes sonl plus accusdcs ct dcs foyers addno* 
mntciix (prdscnlds sous forme do points) gagnenl d’imporlance A mesiire que 
le sujct avance cn flge (d'aprds Asclioff). 


Lcs graphiques slatistiqucs d’Aschoff moiitrenl que, taiil dans 
les rdgions indemnes de goitres que dans les rdgions goitrigenes, 
la glandc passe par im maximum de poids cnlre 25 et 35 ans, elle 
diminuc rdgulidremenl dans la suite. Dans les rdgions h endemic 
goitreusc, la rdduction d’aclivitd de la thjToide s’accompagne du 
ddvcloppement de formations addnomateuses d’autant plus inipor- 
tantes que le sujct avance en 3ge (Fig. II). Ces formations consti- 
tuent une modalitd de mise au repos dcs glandes hypertropliiees. 

Les rdgions goitrigenes rdalisent certaines circonstances qui 
entrainent un abaissement apprdciable du rendement de la thyroide. 
D’autres facteurs, influence familiale, carence en iode, ddsdquilibre 
mindral, avitaminoses, i)Itropfnoxe», etc. peuvent d’ailleurs aboutir 
au mdme rdsultat. L’unitd de volume du parenchyme ne peut rda- 
liser, qu’un ddbit sderdtoire tres infdrieur S la normale. Laglandene 
parvient a satisfaire aux besoins de I’organisme qu’en ddveloppant 
une hypertropliie parenchymateuse parfois considdrable. Toute 
activation de la thjToide se traduit par I’apparition d’un goitre. 
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Une pdriode de besoins elev6s Tcvolue, la ili>Toide doit rdduire 
son debit hemocrine. La mise au repos de glandcs pen ou moddrd- 
raent hyperplasiecs correspond esscntiellemcnt k des modifications 
microscopiques; regression de cellules glandnlaires clevdcs ct 
formation de vdsicules colloides a epithdliuni cubique on plat. Le 
stade coUoide constitue Ic retour h I’etat pie plus voisin dc la nor- 
malei) que puisse atteindre une glandc qui a dtd le siege d’unc forte 
liyperplasie (Vircbov,’, Marine, Baslcnid). On nc doit pas perdre de 
vue qu’un goitre colloide ne se devcioppe jamais comme Icl, mais 
succede toujours a une poussec d’hj’perplasie dpithdliale avec acli- 
vite sderdtoire intense. La rdaccumulation dc colloide avee forma- 
tion de grosses vdsicules cst un stade secondairc. pLc goitre colloide 
est un goitre parench 3 'niateux diffus, gudrip (\Vcgclin). 

Dans le cas dcs thyroides des regions goitrigencs, qui onl subi 
une liyperplasie parencbymatcusc considdrablc, ccs modilicnlions 
ne sont pas toujours suffisantes. La misc au repos dc la llijToidc 
goitreuse s’cffcclue souvent d’unc fa^on pen liomogcnc. Cctlc reg- 
ression irreguliere est la source dc la calegorie la plus imporlanlc 
des formations assez diverses cnglobdes sous Ic tonne pd’addnomc 
tliyroidieno. n apparait des masses nodulcuscs on addnomatcuscs, 
correspondant k des zdnes d’involulion colloide marquee (Fig. II). 
II peut egalcment se devcloppcr du tissu sclercux, diffus ou nodu- 


laire. Une partic dcs nodules peut degdnercr cn donnanl lieu d dcs 
calcifications ou d des formations kj^stiques, parfois bdinorragi- 
ques. Les formations addnomatcuscs sont d’aulant plus impor- 
lantes et durables que riiyporlrophie IhjToidienne pubcrlairo dlait 
plus marquee. L’apparition des nodules esl dc la sorle un effet 
indirect du facteur goitrigene (Aschoff). 

On congoil que I’dtude analomique de glandcs qui out subi suc- 
cessivement des hyperplasies parcncliymateuses, repondant h dcs 
esoms momentandment dlevds de I’organisme, ct des involutions 
de formes diverses. montre la juxtaposition d’aspects morpholo- 
giques tres varies, d’inteiprdtation difficile, 
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wAdenome toxique» ou »hyperthyroidie par retard 
d’involution»? 


L’etude cle Kerley des doses d’extrait tliyroidien neccssaires 
pour maintenir des myxoedemateuses dans un etat normal foumil 
des renseignements precieux concernant les variations des quan- 
tites de secrdtion thyroidienne necessaires a I’organisme feminin. 
Chez une de ces jeunes filles, nous voyons le besoin en thyroidc 
passer de 15 ctg (5 ans), a 30 ctg (10 ans), (premieres regies a U 
ans), 42 ctg (1 5 ans), 54 ctg (20 ans) et 72 ctg (25 ans). A ce moment, 
la malade se sensibilise assez brusquement a la thyroide, il apparait 


des signes d’excitation nerveuse qui font diminuer la dose a 54 ctg, 
puis 18 ctg, a I’age de 27 ans. Cette dose moderee entraine encore 
de la tachycardie, du tremblement, de I’insomnie et un metabo- 
lisme basal eleve (+ 48 %), ce qui oblige a une nouvelle reductior 
de la quantite d’extrait. Cette patiente, dont I’etat a necessi ( 
I’administration journaliere de 54 et 72 ctg de thyroide pendant e 
annees, presente maintenant des signes d’hyperthyroidie nelte ave 
une dose quatre ou cinq fois moins elevee. , • t 

On con?oit que la thyroide d’un sujet sain, place dans les menv 

conditions, puisse montrer une hyperplasie ® 

progressive (goitre de I’adolescence et de la maturite 
puis, lors de la reduction de la demande en thyroxine, des s 
d’involution globale ou circonscrite de ce parenchyme (cf. ig- 
Une involution thyroidienne insuffisante 
developpement de signes cliniques d’liyperthyroidie _ 
comme dans I’observation de Kerley, non d’une ^ugmentaho^ 
rapport thyroxinien, mais bien de la sensibihsation q 
I’organisme. L’activite thyroidienne ne s’eleve pas a 
plus eleve que precedemment, il se produit simp , 

I la mise au repos de la glande au moment ou se reduisen 

“ .thyroide adeoo,oa.e„se avee . 

.adenoma toxiqoe.. i.ole par Plummer en 1923, nous 
pondre a une telle eventualite. On , annees 

femme de 35 a 50 ans, qui a vu se constituer, de gans 

auparavant, un goitre parenchymateux, par ois apparus 

si.^e d’hyperthyroidie; parfois des nodules mdures sont app^ 
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dans la suite (nodules d’involution circonscritc). Progrcssivcmcnt, 
en I’absence dc tout factcur causal decclablc (emotion, etc) se 
dfiveloppent dcs signes d’hyperimpT^gnation ‘r 

de purete: tremblement fibrillairc discrct, tachycardie et li^icr- 


tension (parfois pris pour un 


trouble circulatoirc primilil), amai- 


grissement, nervosite. H n’est pas rare que le metabolisme basal 
soit notablement plus <^leve (+ 35 a + 70 %) que no le faisait pre- 
sumer I’aspect clinique. L’iodemic esl moins baulc que dans les 
goitres diffus (Curtis). L’exoplitalmic fait defaul. 

L’enucleation dcs nodules est incfficacc. La lh)Toidccloinie 
subtotalc, effectuee sans trop dc retard, perinct par contre unc 
guerison parfaite, sans aucun trouble residucl. 

Le goitre est riche en iodc. Sa structure nc sc distingue cu ricn 
de celle d’un adenome non toxique. II n’cxistc en general pas dc 
zones circonscriles de la tli 5 Toide dont rhy^pcraclivitc puissc clre 
rendue responsable d’une hj^perthyroidic (Bastenid). Lc nodule 
»addnomateuxf> de ri’adcnomc toxiquct> nc jiarait nullemcnt unc 
source dc sderdtion »toxiquci), inais bicn un foyer d’involution loca- 
lisde k act!^^tc sderdtoire rdduite, modalile dc misc an repos d’unc 
thyrojde hj’perplasique, Sa naissance est lc rdsullat dii boulcvcrsc- 
ment de la glandc lors dc regressions irreguliercs (hfarinc). Ces 
constatations font dire a Dautrebandc que ola cause dc la transfor- 
mation spontandc d’un adenome non toxique en un adenome loxi- 
que est encore tres obscures. Zondek »pencbe vers I’opinion que, 
dans de nombreux cas d’adenomc nodulairc, I’originc de I’hypcr- 
thyroidie est exterieure a la th>’Toide&. 

La conception que nous proposons permet dc comprendre cctle 
absence d aspect anatomique particulicr. La tliyroidc n’a pas 
donne naissance h des foyers d’hj'peraclivite localisde; la transfor- 
mation du tableau clinique est d’originc cxtratbyToidienne. L’or- 
ganisme a vu se rdduire ses besoins en ihjToxine par la scnsibilisa- 
tion h cette hormone qui rdsulte avant lout d’unc diminution de 
son imprdgnation en corps oestrogenes. 

Le syndrome hyperlhyroidicn dc 4'admomc loximm naraii 
resuUer d’une involution Uiyroidcnne insuffisanlc lots dc la dissi- 
pation d'lm Mat de ihyroxinoresistance ocslrinique chronwnc II 
serait tr,s desirable que celtc conception puissc etre Jut. p, 
une ttude smV.e du n,«abolismu dcs corps oostrogoncs et dc h 
thyrorane chez des sujets souttrant d’un .adcno.ue 
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termes, »ad6Tiome toxique» ou »goitre basedowifies*, qui ne peuvent 
que preter k confusion auraient interet etre remplacSs par des 
appellations plus ad^quates comme »hyperthyroidie par retard 
d ’involution thyroidiennes ou spar sensibilisationa. 

II semble que ce soit la developpement pris par le pareacliyrae 
thyroidien qui fasse obstacle a un ajustement rapide du dM 
sdcrdtoire de la glande et, en particulier, a une reduction importanle 
de son activite, L’existence d’une hyperplasie parenchymateuse 
constitue un facteur d’irreversibilite dans les variations physio- 
logiques de I’activite thyroidienne. Ceci nous explique lapre:- 
dilection des »goitres toxiques» pour les regions goitrigenes. 


La Grossesse. 

L’augmentation considerable de la concentration en hormones 
sexuelles qui se produit au cours de la grossesse entraine une dimi- 
nution marquee de Taction calorigene de la thyroxine. Bodanshy 
et Duff (1936) remarquent que, pendant la seconde moitid de la 
gestation (lOeme au 22eme jour), la rate toldre impunement des 
doses de tliyroide ou de thyroxine (1 mg par jour) qui, chez les sujets 
normaux non gravides, entrainent une rapide perte de poids et sou- 
vent la mort, Danforth et Loumos (1936) confirment cette toldranw 
des rates gravides a de hautes doses d’extrait thyroidien (10 c g 
pendant 16 j'ours), Ces animaux ne prdsentent qu’une augmenta- 
tion minime de leur consommation d’oxygene, ils continuent h gag- 
ner du poids alors que les temoins, recevant le mfeme apport a inien 
taire, voient leurs combustions s’elever considerahlement e 

poids s’abaisser. _ 

On congoit que le maintien des combustions k la normale ou 
peu au dessus de celle-ci, comme celh se produit pendant la secon 
moitie de la gestation, necessite une augmentation considera 
Tactivite thyroidienne. Anseimino et Hoffmann t '> 
(1932) et d’autres montrent en effet que le sang de la 
ceinte contient une substance ayant les propridtes de a ’ 

qui augmente au cours de la grossesse pour atteindre sa 
tion maxima a terme. Son taux diminue rapidement apres 

La gravidite s’accompagne rdgulierement d’une 
de volume de la thyroide par hyperplasie parenchymateuse (Eng 
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honi Birctar.Wegelin, Schleussing ct Orator, clc). L’cxamcn lus- 
tolog’iqno <ie la thjToide dc vaohe gravide mootrc des ira.agK 
d>hweractivit6 evideoto (Alibott). Lc contcm, cn .ode dc la 

elande diminue (Marine — 1917). 

Chez la femme, I’hiTierplasic de la gestation esl ncUe a parlir dn 
4eme mois. La palpation de la glande revclc imc augmentation de 
volume dans 75 % des cas scion Seitz, dans 90 % des cas scion 
Ruehsamen et selon Hinton. Chez 41 % des femmes cette hyper- 
trophic est visible (Davis), ce qui temoigne d’une augmentation 
de volume certainement plus marquee que ne Ic ferait presumer 


I’el^vation tres moddree des combustions. Des donnecs rdeentes, 
concordantes et gdneralement admises, nolent cn effet une augmen- 
tation maxima du metabolisme basal de 12 a IG % chez la femme 


a terme (Plass et Yoakum — ■ 1929, Hanna — 1938, Colvin ct 
Bartholomew — 1939). 

H semble que la thjToide nc soit pas loujours capable d’clcvcr 
suffisamment son actmte secrdtoirc. Hughes (1934) constate une 
chute des combustions chez 77 % des femmes au 2cmc, 3emc ct 
4eme mois de leur grosscsse et chez CO % au 5emc mois. Patterson, 
Hunt et Nicodemus (1937) estiment que riij^icrcholcslcrmemic 
gravidique rdsulte d’unc insuffisance Ihyroidicnnc misc cn evidence 
h I’occasion de I’augmcntation des besoins cn thyroxine dc la gros- 
sesse. En Tabsence dc traitement, les hypothyroidiennes rcconnucs 


voient leur etat s’aggraver pendant la gestation, »lcs cretinoides, 
deviennent des erdtines.) (H. Kalir — 1939), I’dvolution inverse sc 
produit aprds 1 accouchement. II est bicn connu quo les insuffi- 
santes thyroidiennes traitees ndeessilent une intensification de 
I’opotherapie thyroidienne pour maintenir normal leur etat clinique 
et leurs combustions pendant une grossesse (Mussey, Jennings, 
Davis, etc). II faut parfois elever la dose d’extrait a 60 ctg, 1 g et 
plus, par Jour. Dans deux cas de goitre survenu h la pubertd et 
subissant une nouvelle poussde d’h>-perplasie lors d’unc premiere 
grossesse, nous avons pu administrer sans inconvdnienl des doses 
d extrait thyroidien de 80 ctg et de 1.20 g. 

Le developpement progressif de cette thyroxinordsistance rela- 
tive pent entrainer I’amdlioration clinique d’hyperthyr dTen^ s 
En effet, si an certain nombre de basedonaennes voirLurdlM 
s ag^aver pendant une grossesse (Seitz 1913 Falls 1929 
H. Klose - 1929, Mussey et Plummer -- 1931), i, ert d’a;;;ri 
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contraire, cliez qui on constate des ameliorations reinarquables 
(Basedow — 1840, Charcot et Dock, Kocher, Freund, Bucquet, 
Boisroux -- 1914, M. Fabre -- 1926, Hyman et Kessel - 1927, 
Gardiner Hill — 1929, Mussey et Plummer — 1931, Frazier et 
Ulrich — 1932, Kalir — 1939, Javert — 1940, etc). Les cas 
graves deviennent momentanement moins sdveres, les cas moyens 
peuvent presenter unc remission complete de leurs symptomes, 
L’observation suivante est typique a ce point de vue. 


Obs. — Mme S., 34. ans (1941). Pas de goitre dans la famille. Deux 
enfants: II et 16 ans. En 1939, k la suite d’un traumatisme grave, la Hie 
ainee doit subir une nephrectomie. La mfere eprouve un chagrin intense, 
elle passe des nuifs enti^res sans dormir, devient trfes nerVeuse et constate 
le developpement rapide d’un goitre et d’une exophtalmie. 11 existe de la 
tachycardie: 28 x 4, le poids lombe rapidement. Un traitement iode 
n’apporte qu’une amelioration transitoire. 

La patiente deVient enceinte en novembre 1939. Elle souffre de vomis- 
sements abondants les 4 premiers mois, par centre, les signes d'hyper- 
thyroidie regressent, d’une fagon remarquable. La nervositd s’attenue,la 
tachycardie disparait, le poids s’elfeve de 63 a 71 kg. Accouchement le 22 
juillet 1940. Les suites de couches sont normales, touteiois la nervositd 
reapparait ainsi que la tachycardie. La malade perd 12 kg en un an malgre 
une alimentation normale. Les rdgles restent trds espacees (6 semaines) 
et pen abondantes. II existe de la diarrhee et des transpirations. M. B. 


+ 52 %, le 26 juillet 1941, pouls a I’etat de base: 28 X 4. 

Thyroidectomie subtotale apres preparation, le 16 aout 1941 pr- 
Ectors). La malade re 90 il 12 mg de thyroxine dans les 4 jours qui suivenl 
1 ’intervention. Petit choc de seVrage thyroxinien le 5§me jour ft® 37.9 , 


pouls 26 X 4.) (10) 

Le poids passe de 45 a 53 kg dans les 3 mois qui suiVent. En janVier 
1944, I’operee pese 55 kg. 11 n’exisle plus aucun signe d’hyperthyroidie. 
M. B. — I %. On note une legere exophtalmie limitee a I’oeil gauche. 


Apres I’accouchement, les besoins en seerdtion thyroidienne se 
reduisent consid6rablement. La thyroide subit une involution col- 
loide pour reajuster son debit hemocrine an niveau voulu. 

Exceptionnellement certains types d’hyqjerplasie paraissent 
faire obstacle a une reduction d’activite suffisante. La fin de la 
grossesse, on plutdt de la lactation, est suivie du developpement de 
signes cliniques d’hyperthyroidie. 

Obs. — Mme H., 36 ans, d’origine suisse. Pas de goitre dans la famiHe- 
Sejourne dans une region goitrigtoe jusqu’a I’age de 20 ans. Ce n ® 

fois qu’a 30 ans qu’on note la presence d’un petit goitre. L’adminis ra i 
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<l’iode, a celte epoque, declcnclio unc powssec d’h>'perniyroidie 
qui regrcsse aprfes arret de la medication. , 

Une premiere grossesse, surVemie en Belgique, a age d , ’ 

entraine nnc augmentation marquee du volume du goitre. ^ 
ment est suivi d’un etal d’hypertliyroidic modere, qui cfcdc a la diodotj ro- 
sine. La patiente reste ccpendant lr6s ncrv'euse {U. B. + 10 ^). . 

Une seconde grossesse, en 1942, fait rcgresser tout sipc d’cxcitation. 
La malade retrouVe un equilibrc nerVcux el une sensation de hicn elre 
qu’elle aVait perdu depuis son premier enfant. Accouchement do 2 jumel- 
les, en octobre 1942. La mfere nourrit sos enfants jusqu’en fin janvier 1943, 
Dans la suite, la nervosite reapparait, il se deVeloppe de la tachycardie, 
Le poids tombe de 65 a 59 kg. L’adrninislration d’iode se montre neltc- 
ment defavorable, M. B. + 40 %, Ic 21 seplembre 1943. Une thjToidec- 
tomie, en novembre 1943 (Dr Paul de Moor) permel une gudrison com- 
pile. 


Dans dc nombreux cas,. I'involution thyroidienne rapide qui 
fait suite a la grossesse entraine une augnienlalion dc volume dc 
la thyroide, probablement par accumulation dc colloidc non uti- 
lisee au sein dc vesicules distcnducs. Cc processus pent cgalcmcnl 
determiner la formation de kyslcs parfois volumineux, 

Dans les regions b. cnddmic goilrcusc, la thyrojdc dc la pluparl 
dcs femmes montre, inscrile dans son parcnchyme sous forme de 
nodules d’involution, les traces de poussecs dc grande aclivile cor- 
respondant a la demande seerdtoire accrue dcs periodcs poiyocslrini- 
ques et en particulier dcs matemites succcssives. Schlcusing (1931), 
etudiant 276 thyroidcs feminines de plus dc 50 grammes, provenant 
de la region do Dusseldorf, constate que les formations nodulaircs sc 
rencontrent plus souvenl chez les femmes ayant cu dc nombreux 
enfants que chez cclles qui n’en oni cu qu’un scul ou n’en ont pas cu. 
Les thyroidcs multinodulaires sonl d’aulant plus frcqucnlcs quo le 
nombre de grosscsscs est plus 61eve. Chez 34 femmes dc plus dc40 
ans, resides sans enfant, les nodules claicnl plus frequents chez les 
mandes que chez les cdlibataires. Six femmes nc montraient aucim 
nodule, il s’agissait de )>virgines intactaco. 


Castration chirurgicale et Menopause spontande. 

€xpcrimmlalc entraine une activnlion 
taiTe lt T ’’““sere, rdeclion (Itnlarme uu traumalisme opera- 

. ^g“^^®^<^nientsmv]ede la miscau repos etmemcdcPalronhic 

eh giande (EngeiKora, Kelde _ ,9,2^ Andersen etjwj;: 

Acta med, scatidinav, VoU CXIX 
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Bokelmann et Scheringer — 1932, Marine, Schultze 1935 k., 
et Loeb ~ 1936, etc.). Les besoins de borganisme diminuentp 
dissipation de la thyroxinoresistance oestrinique, ce quipcmfi j 
la tliyroide de reduire son debit. 

Chez la femme non goitrease, Vovariectomie n’est cn genen! 
suivie d’aucune manifestation clinique a rapporter a la th)Toidt, 
la. glande adapte facilement son activite aux besoins reduits dc 
sujet. Une hyperplasie goitreuse a meme pu regresser spres caslra- 
tion cliirurgicale ou radiotherapique (Groedel — 1920). II scniMe 
bien cependant que, dans d’autres cas, la reduction de I’aclivilf 
hemocrine de la thyroide aboutisse au developpement d’un goiln 
-colloide inactif, parfois volumineux, par accumulation de secrgion 
non utilisee. L’observation suivante en constitue un exemplepamii 
divers autres. 

Obs.~Z. Marie, 4Gans (1944). Pas de goitre dans la famille. Pasd’cntat 
II existe une le'gere hypertropjiie thyroidienne depuis I’Sge de 35ans;lf 
metabolisme basal est normal. Des regies tres abondantes, survcnant I«ii' 
les 20 jours, font pratiquer un examen gynecologique qui montre ia ffe- 
sence d’un volumineux fibrome. Hysterectomie en mars 1942. Dsr.' 
les mois qui suivent la thyroide augmente de Volume, elle esllesitged’ui''' 
poussee dovlourevse, pcomme si c’etait enflamme», d’une durec d'uw 
huitaine de jours. Le metabolisme basal reste consiammoni noma!, il 
n’existe aucun signe ni d’hyper ni d’hj'pothyroidie. La malade a Ita- 
dance a augmenter de poids, elle presente quelques bouffeos dc chalfur. 

II est vraisembiable que les phenomenos douloureux passages 
de cetteopefeer^sultent d’une poussee d’inflammation asepliquc an 
niveau d’un territoire en voie de degenerescence {tli 3 T'oidilc ascp- 
tique). 

La mise au repos relatif d’une thyroide hypcrplasiquc ncccssdf 
des remaniements beaucoup plus considerables que ceux 
subit une glande normale. Comme nous I’avons dejd vu, 1 
plasie constitue un facteur d’irreversibilite qui rend malaisec uof 
reduction a la fois importante et rapide du debit secretoirc. La 
retard d’involution lors d’lme brusque sensibilisation a la 
xine peut provoquer le developpement de signcs d’hypertliJ’roi(i)i 
pure, parfois passagers, generalement sans exophtalmic. La caslra 
lion cliirurgicale entraine dc temps en temps une reaction 
th 5 Toidienne de ce t}qje (Pott — • 1S77, Jayle — 1S97, Glacnchc 
1899, L. Levi, Bandler, Jeannenej', Dalclie, Apert, Perrin ct Blum, 
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Dreyte. Patton, Maranon, etc). L-ohservalion auivantc cn consli- 
lue un nouvel excmple. 

Obs — T Olga, '18 ans (194-1). — Pas de goitre dans la famdle. Legfere 
h>T>eri;opWe Ihj^oidienne depuis Page dc 30 ans. sans modifjcal.on du 
metabolisme basal. Hyslero-ovariectomic pour fibromc en septenb 
1941. Pen apres, la tbjToide augmcnle nolablemenl dc Volume, surtoiit 
an niveau du lobe droib II sur^ient dc la nerN'osilc, du tremblemcnl el 
des ballemenls de coeur. Le poids lombe dc 72 a 41 kg. L’adniinistralion 
de Lugol n’apporlc qu’une amelioration minimo. Metabolisme basal 
4- 45 %,en adut 1942. La malado, miscau repos el Irailec par des sedalifs, 
.s’ameliore tres progressivement, landis que son goitre augmcnle encore 
de volume jusqu’a attcindre la taille d’une orange. Lc Iremblement s attd- 
nuc, le poids remonte a GO kg, Ics combuslions se normalisent (M. B. 
,4 9 %, le 10— VI— 43) II persiste loutefois nne fibrillation auricnlaire 
avec rylhmc venlriculairo a 20 x 4. 


L’evolulion de la clururgie gj,Tidcologique vcr.s des inlorveiitions 
conservant autant que possible I’activite ovariciinc a rendu ccs 
reactions hj'pcrthyroidicnnes bcaucoup plus rarcs que jadis. 

La castration radiothcrapique a donne lien a quelques obser- 
vations du memc genre (L. Levi, Bandies. .Tcannency, Ujiina, 
Novak cl von Graff, etc.). 

Nous avons vu, clicz une fcmnic ovariccloinisec, rinlcn’iiplion 
d’un Irailemenl par dc fortes doses d’ocslrinc dcclcnchcr des mani- 
festalalions hyperUiyroklienncs scrieuscs Qsl. B. -f 40 %), sans 
hypertrophic Ihyroidicnnc decclable, qui regress erent par reprise du 
traitement. On sait quo Padniinistralion de coiqjs ocslrogencs csl. 
souvent favorable dans Ics sjuidromes hypcrlhyroidiens smve- 
nant apres castration. 


La menopause naturellc pout s’elablir scion des niodalitcs vari- 
ables. L’arret dc I’activite ovarienne cst souvent prccddec d'unc 
phase d hypers dcretion oestrinique, periode polyoestriniquc, qui 
peut s’etendre sur des mois ct memc des annccs (B. Zondek). 
Beclerc et Simonnct (1943) relevcnt des chiffres d’oeslrine elcves 
4ans les troubles premenopausiques, lout comme dans Ics amenor- 
rhees ct dysmenorrhees polyhormonalcs postpuheilaires. Une idle 
impregnation entraine neccssaireincnt unc augmentation des be- 
soms en secretion thyroidienne. Graff et Novak constalcnt que 

a menopause montre Mquemment rapparilion d'uue l.ypcplusie 
thyroidienne surtout s’il exislc un myome. . ^ 
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La periode polyoeslrinique preminopausique csl suivie, brus- 
qucmcnt on progressivcmcnt, d’unc phase oligoocstiinique avec 
scnsibili.salion h la siSerdLion IhjToidicnnc, d’oh rdduclion notable 
dcs besoins de I’orgaaisnic en cellc hormone. Dans un cas de 
nij’xocddnic aprds IhjToidcclomic pour Basedow, dontla gudrison 
cliniqiic nece.ssilaR I’adminislralion quotidieniic de 20 a 30 ctg 
d’cxlrail lliyroidicn, la menopause fut suivie de signes d’lij'per- 
Ihyroidic qui forcdrciil a rdduirc la dose d’extrait 10, puis i 
0 ctg. 

La inisc an repos de la thyroide pent prendre dcs aspects divers. 
Gdndralcnicnl, il sc produit dc simples modifications histologiques, 
i’epilhelium dcs vesicules s’aplalil, la colloide s’accumule, parfois 
cllo doime lieu h dcs formations kysliques, le conjonctif interstitiel 
proliferc (Clcrc — ■ 1012, Noel, Goormagtich, Thomas, Flofentiu, 
BenaEzi, Dcfilli cl Nulli). Dans certains cas, le volume de la glande 
augmcnlc par accumulation dc colloide inutilisee. II arrive qu'ilse 
produise dcs phcnomcncs dc dcgencrcsccnce parenchymaleuse avec 
reaction inflammatoire cl developpemcnt dc lissu sclereux (von 
Eiscsberg, Fischer). Dcs processus atrophiques trop marquds 
petivcnl depasser Icur but et aboutir a une sclerose complete avec 
m)'Xocdemc (Gull, Curschman — ■ 1918, Gardner, Hill et Smith-- 
1927, Baslcnic — ■ 1937). Une involution insuffisante, par centre, 
peul donner lieu h dcs phenomcnes d’}i}’pertli)Toidie post-meno- 
pausique, parfois passagers (Delaunay — • 1899, Jouin — 1900, 
Pinard — 1909, Dalchd — 1911, Tillman — 1919, Blamoutier - 
1922, hlora et Green — ^1931, Jeanncncy — 1933, Tillgren et Sund- 
gren, Maranon, etc.). 

Operations et Infections. 

II faut remarquer que certaincs circonstances, independantes 
de loutc variation de I’imprdgnation oestrinique, peuvent rd^iser 
une augmentation notable des besoins en thjmoxine de I’organisme. 
II s’agit des interventions chirurgicales et des infections. 0 Keefe 
(1927) signale qu’il exisle cinq periodes de I’existence de la femme 
oil se manifestent avec predilection des signes cliniques et indta 
boliques d’hypothyioidie qui rendent une opothdrapie thyroidienne 
necessaire. Ce sent la pubertd, la grossesse, la mdnopause, les 
operations et les infections. 
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Toute intervention chirurgicale cst snivic d'unc augmentation 
immediate dc I’excr^l.ion dc ptoduits iodes (Curtis), cc qui cortcs- 
pond vraisemblablcment a la degradation d'unc quantitc clc\cc 
secretion Ibyroidienne lors dc la maladic opcraloire. La thyroidc 
repond a ccs besoins accrus par unc activation dc son parenchyme, 
Selyc note unc hyperplasic tU>Toidicnnc parmi Ics modifications 
organiques qui font suite aux traumatismes (^reaction d’alarmc»). 
Une de nos patientes, portcuse d’un goitre colloidc ct d’un carcinomc 
mammaire, vit son goitre disparailrc a pen pr6s completcmcnt 
dans les jours qui suivirent I’amputalion large du .scm, proliablc- 
ment par r&orption ct utilisation dc.s ma.sscs colloide.s \esiculiiircs. 

On congoit que riiypcrtlijToidicn grave, qui affronte la maladic 


operaloire avec une thyroidc dont la reserve colloidc csL pativje, 
ne parvienne pas touj’ours a fairc face a ce brusque cxccs de con- 
somniation ct developpe parfois dcs accidents luqiolhyroxemiques 
aigus (8, 10). La gravitc dos crises hypolbyroxemiques qui font 
suite a corlaincs thyroidectomies pour Basedow parait resullcr 
de ce que la suppression dc I’apport Ihyroxinicn dft a la resection 
survient au moment precis oii le Iraumatismc operaloire cnlrainc 
un accroisseincnt dc la demande en thyroxine. Nous nvons montre 
ailleurs que ccs accidents rccloulables peuvent ctre priivenus par 
administration syst6malique de cclte hormone (9, 10). ^ 

Les affections febrilcs entrainent egalcmcnt une augmenlatiou 
de I’excretion iodec (von Fcllcnberg — 192.1), probablcmcnt par 


* Les crises aigucs, qu’cllcs soienl posl-opcntloircs on siionlauees, peuvent 
s’accohipagncr dc inodific.'itions elcctroc.Trdiogmphiqxics cnracLristitiucs rlr 
la carence Ihyroidiennc; inver-sion Iransiloire clc I'ondc T (llainlnirger 
— 1917, Knimbhaaf —1918, iraiiiljurger. Lev, rricst ct Howard —1931, 
Parade et Haas — 1931, Kannnercrcl 01)cnuaicr~1932, etc), ralcutisseincnl 
mon7entanc dc la conduction nuricuio-vcnlriculairc (Posl-tliyroidccloinie: 
Lewis — 1913, E. Simon —1927, Davis ct Smith —1933, Mover ct Stniil — 193), 
larade ■ 193r, Crises spontanees; Mcrklen — 1881, Dc Vries ■RellinL’ — 1915 
vessel ct Hjm)au-1925, Davi.s ct Smith --1933, clc). Le Irnltcmcnt 
Ih^roxmien ^sl-lhyroidcclomic previent ce.s manifestations iiynotliv- 
roxdmiqucs. Dans dcs cas dc thyroidectomies tris larges, nous avom rm 
constatcr unc invcr.sion passagtre dc I'ondc T, non aprLs 

"" lliytoxiii Ion 

"'S"” I'”'- 

conisds par G. \V. Crilc fl9221 Kp<;cpi t rr ttDm.vinc out ddja etc pre- 

Santee (1927), iinsmor^ (1937), bS 

remarque que, dans ceUe\ondition tU i 

manilcste unc action sedative »nliis nffiml' ‘ t cxtrail Ihyroidien 

CO qno non. nvon. p„ »n?S, fsj' "" '» 
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Fig, HI. — Rcprdscnlation schimaliqiic dcs hcsoins en sMiion ihijroidiemt 
d’uiic femme mjant prdscntd deux grossesses. 

Kn nbscissp, Ic Icrnps. En ordonndc, In quantile do secretion tliyroidionne 

expriindc en extrail sec. 

La pubcrld, fi 14 ans (P), ddl ermine unc augmentation consid'rablc dcs besoms 
dc I'organismc, qui passent par un maximum enlre 20 ct 25 ans. Deux gros- 
.scsses, a 31 ct 33 ans (G), amdncnl unc dldvation marqude de k quanlue c 
sderdtion IhjToidiennc ulilisdc, qui ccssc brusquement & la disparilion dc i w 
gravidc. La mdnopause (M) cnlraine une augmentation momentanec dcs • 
soins, suivic d'une ddpression profondc. La disparifion do 1 
ocstriniqtic rdduit A un niveau minimum Ics besoins cn sderdtion tiiyroidi 

I 

utiJisalion d’une quantite elevee de secretion thyroidienne. Lcs 
modifications de ia tliyroide out etd etudiees par de nombfeuX 
auteurs (Roger et Gamier • — ■ 1898, Toni — ■ 1900, Kasliiwamura 
— 1901, de Quervain.— 1906, Sarbaud — 1906, Farrant — Im . 
Me Garrison — 1917, Simnionds — ■ 1917, Cole et Womack — - 19 > 
Leffmann — 1932, Thomas — 1934, Seizer — 1935). On hoc 
une hyperhemie. L’^pithelium prend un aspect actif, il proliferc 
se ramifie dans les ve.sicules. La colloide subit une fonte rapi c 
et tend k disparaitre. Le contenu en iode de la glande dimmuc 
fortement (Aschenbacher — - 1906). On comprend que toute infee 
tion survenant chez un liypertliyroidien s^rieux, a reserve col oi c 
reduite, puisse declencher un 4tat de crise Iiypothyroxdiniquc. 

La scarlatina, le rhumatisme artibulaire aiguj la fievr'e typhoidc. 
la tuberculosa pulmonaire dans ses formes aigues, entrainent unc 
resorption particulierement active de la colloide thyroidienne. 
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L’infection guerie, la glande reaccuinuk cle la colloidc cc qui 
aboutit parfois au developpement d’lm goitre pea add. II nest 
pas exceptioanel de voir imc pyrexie prolongcc etre suivie d unc 
Lgmentatioa do volume de la Ihyroidc. Unc involution insuffi- 
sante parait pouvoir realiscr un sjTidromc cliniquc d lOTcrllnroi- 
die. Nous avons eu I’occasion de traitor unc h>'pcrlhyroidie grave 
qui avail fait suite a une alleinlc de rluimatismc articulairc aigu. 
La th>Toidectomie permit d’olilenir unc gucrison parfaitc. 

L’activation thyroidienne dcs affections febrilc.s scmble repondre 
essentiellement a la consommation d’unc qiianlilc elcvec do thyro- 
xine par les mecanismes fliermoregulatcurs a aclivite modifiee 
par la fidTc. Ellc fait defaut chez les poikilolhermcs (reptiles), 
meme lorsqu’ils presentent des septiedmios gravc.s (J. A. ^Murray 
1918). 


On voit que, si Ton cxceptc les clats pathologiqiics, gcneralc- 
ment passagers, que peuvenl creer des Iraumalismcs ou dcs infec- 
tions, les besoins en secretion thyroidienne de rorganisme fdminin 
varient dans le memo sens que son impregnation en corps ocslrogc- 
nes (Fig. III). La puberte, la malurilcfdmminc, Icsgrosscsscs, par- 
fois la premenopausc, exigent une augmentation souvenl consi- 
derable de I’activile thjT'oidicnne pour compenser la diminution 
d’action calorigene de la thjToxine due a I’clcvation du taux dcs 
oestrogenes (thyroxinoresistance oeslrinique). II se ddvcloppe fr6- 
quemment une hyperplasie thyroidienne parenchymatcusc sans 
signe Clinique d’hyperthyroidic. Lorsque cet effort sccrctoire rcste 
infMeur aux besoins accrus de Torganisme, il peut apparaitre un 
sjTidrome clinique d’lij'pothyroidie quoique I’activitfi thvToidicnnc 
soit plutot en voie d’accroissement (hjTiothyroidic de la puberty et 
de la grossesse). 


La pMode polyocslrinique physiologique revohio, la sccrdlion 
thjToidienne recupere une action calorigene elevkc. La IhjToide 
doit diminuer son activite secrdtoirc. Lc.s glandes hj-perplasidcs 
montrent des phenomfenes d’involulion parenchymatcusc Un 
manque de freinage de la s^erdtion, une involution trop lento 
peut entrainer le developpement de signes cliniques d'lumcrlhv^ 
radic quoique I'activite thyroidieimc soil pluldt on voic de rtduc-' 

.00 (A^er hyroidie per seusibilisulion., .ndduome toxique. ou 
fgoitre basedovvifi4i>). ^ “ 
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Le maintien des comiusiions el de V excitabilile nerveuse a la nor- 
male exige un parallUisme relatif de debit thijroidien et de VacliviU 
ovarienne. Nous retrouvons id la »sympathie thyro-ovariennej 
des andens auteurs. 

Remarquous a ce propos qu’une ddinition statique d’une acti- 
vite thyroidienne normale ne se congoit pas. La thyroide normale 
est celle qui s’adapte rapidement et sans defaillance aux besoins 
variables de I’organisme, qui augmente son debit dans la mesure 
voulue lorsque la demande est devde et le reduit lorsqu’elle est 
moindre. L’activite thytoidienne n’est normale qu’en fonction 
d’un equilibre polyhoimonal, ou les corps oestrogtoes paraissenl 
jouer le i ole primordial ^ . 


Les Mecanisities thyreordgulateurs. 

II nous reste ^ examiner par quel mecanisme une elevation de 
ces corps oestrogenes determine une thyroxinoresistance relative 
et quel est Tappareil rdgulateur qui declenche et controle I’activitd 
compensatrice de la glande thyroide. L’etude de ces questions 
constitue la partie la plus delicate de notre exposd, car elle nous 
entrainera ndcessairement a reenvisager le mecanisme de Taction 
de la thyroxine sur les combustions et a formuler de nouvelles 
hypotheses ^ , 

^ II est g^neralement impossible & I’histologiste de faire un diagnostic 
d’hyper ou d’hypotbyroidie d’aprjs I’aspect actif ou non des vesicules thyroi- 
diennes. L’evaluation d’une fonction n^cessite la connaissance d’une norme 
dont elle s’ecarte. La thyroide doit normalement faire face & des besoins pliysio- 
logiques tres varies qui la font passer successivement par des periodes d’acti- 
vitd marquee et de repos. L’anatomiste ne pent que se borner k d^crire les 
aspects observes sans pouvoir emettre de diagnostic clinique. Des v&icules k 
dpithelium haut, ramifie, trds actif peuvent tout aussi bien se rencontrer dans 
un goitre juvenile, une hyperplasic de grossesse une maladie d’ Addison ou 
une pyrexie, que dans un Basedow. Des dlements thyroidiens peu actifs peu- 
vent appartenir a un goitre nettement »toxique» ou a un Basedow dont I’iode a 
fait involuer la structure thyroidienne tout en laissant subsister un tableau 
clinique d’hypertbyroidie imparfaitement amdliord. 

“ Divers auteurs paraissent considdrer comme acquis que la sdcrdtion thyroi- 
dienne va baigner toutes les cellules de I’organisme et y intervient directement 
pour activer les combustions. Cette conception est peu acceptable. Le temps 
de latence neccssaire pour que I’action hypermdtabolique se manifeste indique 
certainement un mode d’action plus complexe. Harrington estime que sl’hor- 
mone thyroidienne agit probablement plutdt en mettant en marche un mdca- 
nisme compliqud qu’en influengant elle mdme, par voie directe* les divers 
processus de I’organisme.D 

II semble bien, d’autre part, quo le produit de sdcrdtion de la thyroide soit 
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L’inaction, parfois complete, dc la thyroxine, dans I’insuffisancc 
hypopliysaire grave, clironiquc, nous a amenc a la notion quc 
cette hormone doit <itre fixdc par im suhslrat lij-pophysairc pour 
pouvoir excrcer son action sur Ics centres thermogendtiques du 
diencdphale(Il), Nous avons montre ailleurs quc ccltc (hcorie, 
qui rend comple dc rcxistcncc dc certains dlats dc (lijToxinoresis- 
tance, permet egalemcnt de donner unc jnler})rdlalion logiquc, 
parfaitement coherentc, de nos connaissanccs de la cytologic 

et de la physiologic dc I’hjqiophysc dans Ics troubles tlu-- 
roidiens (12). 


L’hypophyse parait contenir, au scin d’dlemcnls chromophobes 
une substance .thyroxinaffine». tres voisinc dc la lloTcostimu- 
hne, fixant eJcct.vcment la secrdlion tIi 3 -roidicnne sanguine Lc 
compicxc pituilo-tliyroxinicn obtcnu, qui s’identifie probablemcnt 
aux granulations cosmophilcs, migre vens los centre.! cUcncdnlnli- 

ques dont il regie le tonus fonctioiincl. ^ 

Une carcncc cn sderdtion thyroidienno enlrainc unc redmdion 
dcs eosmophdes; Ja substance otlnToxinaffine* At,.. ^ 

mutilisee s-accumule au niveau d’dlLenls cirmim 
nstiques (cellules de thyroidcclon.iel rlh ’ 
circulation gencralc ct neui mi c passe ensuito, dans la 

Cette liberation dc thyreoslimulinc exche loTjttLle T 

ct ,e„, , „„„ M,:;*::;",:;: 

-- 

Jes 

• l)iyro|<i(onnp 
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tend k retablir une impregnation tliyroidienne moins elevee. Cette 
neutralisation pliysiologique de la thyreostimuline par la thyroxine 
constitue le chainon hypopliysaire' de la regulation Ihyroidienne, 
elle tend k mainlenir I’activite thyroidienne a un niveau constant 
en rapport avec la ricliesse de I’hypophyse en substance sthyroxin- 
affinea (thyreostimuline). 

La chute rapide des combustions et la diminution de Paction 
calorigene de la thyroxine qui s’observe chez les suj'ets soumis a 
une impregnation oestrinique elevee semble resulter d’un blocage 
partiel du systeme hypophyse-diencephale par action directe de 
I’hormone sexuelle a son niveau. Cette fixation de corps oestrogenes 
parait entrainer une diminution du pouvoir de fixer et d’utiliser la 
thyroxine au niveau du complexe pituito-diencephalique (thyro- 
xinoresistance oestrinique), vraisemblablement par concurrence 
hormonale en presence d’une quantite limitee de substrat hypo- . 
physaire. Cette interpretation s’accorde avec les conclusions des 
travaux experimentaux de Sherwood, de Gessler et de Danforth, 
Greene et Ivy, qui attribuent a un effet hypophysaire la diminu- 
tion de Paction calorigene de la thyroxine des animaux injectSs 
d’oestrine, ce qui implique necessairement que Paction de la 
thyroxine sur les combustions soit susceptible d’etre modifide, 
comme nous le soutenons, par alteration du fonctionnement hypo- 
physaire. 

Quel est, dans ces conditions, le mecanisme qui assure Paugmen- 
tation de Papport en thyroxine necessaire au maintien des combus- 
tions et de Pexcitabilite nerveuse k leur valeur normale. Le blocage 
de la glande pituitaire par Poestrine parait exclure une excitation 
d’origine hypophysaire. L’hypothese, emise par Anselmino (1934) 
et par Pratt (1936), d’une hormone ovarienne ayant la proprietd 
d ’exciter la thyroide semble peu vraisemblable. 

Au cours de plusieurs centaines de mesures de metabolisme 
basal chez des femmes presentant une hypertrophie thyroidienne 
sans signe clinique ni d’hyper ni d’hypothyroidie, nous avons ete 
frappes de la valeur presque constamment normale des resultats 
obtenus. Loin d’apporter une perturbation aux combustions, le 
developpement du goitre parait, au contraire, leur permettre de 
garder une valeur ideale. 

II semble qu’un mecanisme regulateur central, agissant vrai- 
semblablement par voie nerveuse, regie k chaque instant I’activite 
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thyroWicOTc i, h vnlcr prtciso dui raainlienl k 
sm taox standard. La normaliaa.ion. paascpa conalanK to 
combnslions dc sujels ayaiil sulii dcs rcstclioas Hiyro.dicnnca d 
portance Ires variable conduit dcs conclusions ulcntiqncs 

Tout se passe commc si I'oujanismc dcs homcothrrmcs disposal! 
d’un apparc.il sensible inconscieni, auiomadqiic, Ini pcrmcUant 
d'apprecicr la valciir dc ses combnslions cl. cn parlirnlicr dc son m6- 
(abolisme basal, cl dc la comparer d nne ronrhc clalon, rcmanpiable- 
mcni fixe, caraclcrisliqnc dc la race el du sc.rc, inscrite dans scs cent- 
res nervenx, indiqnanf les modifications rcgnlicrcs dcs combnslions 
an cours dc Vcxislcncc. 

Une chute du m^taboiisine cn dcssous dc la nonnalc onlrainc 
rapidement un ri^flexc d'aclivalion IhjToidIcnne. Unc cidvniion dcs 


combustions suscitc au conlrairo unc reduction do I’acfivite sderd- 
toirc. Ccs reactions nc sont probablcincnl que des cas particiilicrs 
parmi rcnsemblc dcs reflexes ncurohumoraux qui assurenl la con- 
stance thermique^, dies constituent le chainon nerveux dc la 
regulation thyroidienne. 

Insistons sur Ic fail qu'une ddviation du inelabolismc basal, 
dans un sens ou dans I’aulrc, ne constiluc nullcmcnt une »mes\irof' 
dc raclivitc tli}Toidicnne, niais, cn rabsoiicc dc troubles extra 
thyroidiens, indique simplernent que raclivitc de cetlc glande n’ost 
ps adapl^e auxbesoins momcnlancs dusujcl, -Malgre ccs reserves 
et la complexild des facleurs qui conlribuent h ddlcnnincr la valcur 
des combustions, I'cstimation du mdlabolisme basal rcstc cepen- 
dant le meillcur crilerc d’appriiciation, non dc la valcur absoluo do 


On nc doit pas perdre de vuo, cn ctudianl ies rfocUons Uiyroltlk-nncs. tim- 
celtc.glandc, qui constiluc un dcs orgatics esscnticls dc In regulation tlicnnirnic 
cst soumise nu conlrole dcs centres llicrmor^gulatcnrs. Unc augmentation dc 

exposition au frold.. cut mine nne Jivpothcrmk 
a laquel c le sujet rdagit par Ikkvation dc sa thcrmogdnfcsc cl par't nc stimm 
ialion plus ou molns prC-cocc dc sa Ihyroidc. l,a glamlc nmnirc ,m nsnee 
liypcraclil avee cliulc dc son conlcnn cn lode. La clialcur ddlcrminc dcs niodi 
f.calions inverses (Mills - 1918, Ludford cl ^Y. Cranmr - iSs 

193 “™“? ”33, K„.c3,ln,k5-_ 1935. willkUlirt, 

pl.,''a™SnT„o’d: ">^'5 >' 

lion dc la glande. sCcrCtlon thyroidienne cl nne acllva. 

nouveau n6 (cf. Fig. 11.), r%ond mobaWonu-n/ s i" f 

besotns cn ibyroxine due ftla miscoit aclivUiWlntV^ u <?l^valion dcs 

r(5gulatriccs cl aulres. vegetntives tbermo- 
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I’activite thyroidienne, mais de sa »ncirinalite)> par rapport a la 
demande de I’organisme. 

Des combustions standard paraissent pouvoir correspondre 
a des debits thyroidiens tres varies. Meme si une mdtbode nouvelle, 
tirde par example de I’etude des bilans d’iode, nous permettait de 
connaitre avec precision le quantite de thyroxine secretee par % 
heures, il nous serait difficile, de Juger si la valeur obtenue cor- 
respond ou non aux besoins du sujet, 

Quoique cette question ait ete I’objet de nombreuses controver- 
ses, il parait vraisemblable que la transmission des influx centraux 
a la thyroide se fait par la voie du sympathique cervical. On sait 
que Texcitation de cette voie nerveuse determine I’apparition d’un 
courant d’action au niveau de la glande (electrothyreograinme) 
avec diminution de son contenu en iode et eldvation de I’iodemie 
(Helin et Ziliacus — 1941). 

Resume et Conclusions. 

L’action de la secretion thyroidienne sur les centres neurovege- 
tatifs et metaboliques parait ndcessiter la presence d’un substrat 
hypophysaire athyroxinaffines, tres voisin de la thyreostimuline. 

L’etablissement d’une impregnation oestrogene elevee entraine 
une diminution marquee de Taction calorigene de la thyroxine, 
probablement par blocage oestrinique du complexe . pituito- 
diencephalique. 

Cette thyroxinoresistance polyestrinique se manifeste dans tou- 
tes les circonstances ou le taux des oestrogenes prend une valeur 
elevee (puberte, maturite feminine, grossesses, fibromatose uterine, 
premenopause). Elle entrainerait une depression de Texcitabilite 
nerveuse et une chute des combustions si elle n’etait regulierement 
compensee par une augmentation physiologique de Tacthdte thyroi- 
dienne. La thyroide montre des signes histologiques d’activation, 
souvent elle s’hyperplasie pour augmenter son debit. 

La periode de thyroxinoresistance revolue, la glande se met au 
repos. La colloide se reaccuniule au sein de vesicules peu actives, 
parfois il se produit des phenomenes de sclerose locabsee. 

Une activation thyroidienne insuffisante peut entrainer Tappa- 
rition de signes chniques d’insuffisance thyroidienne. Un retard 
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d'invdatioi. peel, au contrairc, donnW ..aiscaiTce i dcs sigtiCB 

d’hypertliyroidie. . 

II semble que I’aclivit^ thyroidiciinc soil csscnttcllcmcnt con- 

Irol^e par le jeu de centres rdgulatcurs du m^labolismc, agissani 
par voie neiy^eusc, qiii tcndcnl a mainlcnir constamment ks com- 
bustions basales a Icur valour normale. 
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Calory-Supply and Basal Metabolism. 

By 

P. M. J. SCHWEITZER. 

(Siibmiltcd for publication August 21, 1944).. 


It is evident that the calory-supply greatly influences the com- 
bustion ^vhicil occurs in the living organism*, yet, in general, too 
little attention is paid to it. 

In 1900 Svenson (1) and Magnus Levy (2) already pointed out 
the fall of the basal metabolism which accompanies chronic under- 
nutrition, as resulting of wasting infectious diseases. 

In 1907 Benedict (3) amply discussed the influence produced by 
fasting on the various physiological processes in the professional 
faster Levanzin. Lie stated that fasting caused a slight increase 
in basal metabolism at the outset and then a sharp fall, both of 
basal metabolism and pulse rate. This fall reached, its lowest value 
after three weeks and was then 30 per cent, below the initial va^ue. 
In the fourth week however the metabolism gradually increased) 
resulting from the stores in the body being consumed then and the 
protein reserves touched. 

Allen and Du Bois (4) and Joslin (5) too, stated falls in the 
metabolism of as much as 20 per cent, caused by fasting. 

The point is now whether the findings obtained in cases of fast- 
ing can be compared with those connected with under-nutrition. 
Formerly it was thought that there was an essential difference be- 
tween them. It was assumed that owing to the oxidation of the fat- 
stores an acidosis appeared, which was never brought about by 
starvation. It was believed that this acidosis had a stimulating 
effect on the metabolism and partly counterbalanced the fall 
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caused by fasliug. II has been proved, however, lhat llus aeidosr 
has hardly any inriuoncc on metabolism and moreover, that slars a- 
lion, too, is accompanied by a slight acidosis; in the latter case he 
lat-stores arc indeed touched as well, so that I here is only a diffc- 
rence in degree bcUveen fasting and starvation and the effccUs of 
fasting may therefore certainly be compared %vUh those of starva- 
tion. There arc also investigations wlicrc the connection heUveen 
starvation and basal metabolism manifests itself directly. 

Zuntz (6) and Loewy (6 and 7) compared their ONvn melaho- 
lisins before the Great ^Ya^ Avilh those in lOlG, so in the middle of 
the war, when there was a manifest starvation. Zuntz found his 


own basal metabolism decreased by 7..o per cent, and Loewv by 
12.2 per cent, per square metre body surface. 

In connection w'itli the food-rcduclion problem in Europe in the 
Great World War, Benedict, I^Iilcs, Roth and Smith (S) investigat- 
ed its influence in two groups of American slndenl.s. Squad A. 
got a normal diet of 3200 to 3600 Calorics a day and was tlien put 
on a diet of 1950 Calories with the exception of Sundays, Yvbirli 
slightly impairs the importance of the vesuUs, In the course of Ibc 
investigations, which were carried out von,' minulcly, il, was dis- 
tinctly found that in consccjucncc of a comparatively slight starva- 
tion the metabolism fell both per kilo, body weight and per square 
metre body surface. In Squad A. an average fall of metabolism of 
7.3 per cent, was found after no more than ten days and finally even 
a fall of 23 per cent, per square metre body surface. 


In Squad B., wliich was put on a diet of 1375 Calorics per day. 
a fall of 24.7 per cent, was found after a few weeks. Starvation 
however not only caiKses a fall of metabolism, but also of the splo- 
lic and diastolic pressure of the blood, of the. p\dse rate and the 
respiration rale. 


Master, .Jaffc and Dack (9) found in bearl-palienb on a diet 
of 800 Calorics a reduction of the basal metabolism of 15 to 35 per 
cent, after two or three weeks. 


From all this it appears that starvation can liigbly influence 
the basal metabolism and tliat after ton to fifteen dav.s a marked 
reduction can manifest itself, 

f 1 ^ cs on a diet 

of 800 Calorm a fall ol 15 to 3.5 per cant, allor a fortuiohi, ' 
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Tor the dime it is important to invesHgate hoiv soon a ratW 
Iraslic rcstnction of Calories can make its innuenoe on 
ism Ml, since in the clinic short-continued restrictions ol ftt 
calory-supply are regularly met svlth as e.g, in patients noth .astn 
ulcers, in patients vomiting for some days, in patients who due to 
illness take hardly any food, in patients who have been put on a 
test diet for diabetics, etc. 

In all these jiatients metabolism will be reduced and it is im- 


portant to lake this into account in the experiments. About the 
influence of starvation on the metabolism little information is 
available. 


Grafc (10) describes three patients whose metabolism is said to 
have been raised by over-nutrition, but in general we may say that 
excessive feeding is rare, and its influence on metabolism not so 
marked as that of starvation. 

To investigate the influence which a short-continued but 
rather marked starvation has on metabolism we have investigat- 
ed the course of the metabolism in six patients who on account 
of a duodenal or ventricular ulcer had been pul on a special 
Sippy-diet. 

The investigations w'ere earned out in Noyons’ respiration 
chamber (11) in combination with Haldane’s apparatus for gas- 
analysis. Tlie glass respiration-chamber has a capacity of 600 
litres and the patient is lying in it quietly on a bed. The air in the 
chamber is constantly ventilated by the supply of fresh air. The 
temperature is kept constant at exactly 20° Centigrade by means of 
warm and cold w'ater heating. This has the great adventage that 
the patients lie in a quiet, soundless room and are not hindered by 
mouthpieces, valves and such like wliich cause a troubled and 
non-physiological respiration and practically always give rise to 
important errors during the experiment. The gases in the outgoing 
air are analysed in the Haldane’s apparatus. The results obtained 
by means of this apparatus are very accurate and, as we have 
frequently found, more satisfactory than those obtained by means 
of volume-recording metabolic apparatus. 

In the first week of their diet-cure, when the most appreciable 
and most important changes are found, the patients were examin- 
ed mostly three times; the rest of the time they were examined 
once a week. The investigation was always carried out twelve to 
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fourteen hours after the last meal. The did, which was identical 
for all patients and adapted to war-circumslanccs, contained 820 
Calories during the first and .second days, 1080 Calories during 
the third and fourth days, 1360 Calories during the fifth, sixth 
and seventh days; in the second week, it contained 1030 Calorics, 
in the third and fourth weelis about 2460 Calories and in the fifth 
and sixth weeks about 2670 Calorics per day. 

In figure I the metabolic rates of the six patients liave been 

— Ada med. scandiriap. Vol. CXIX, 
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regisLered. The bold dot and dash line gives the arithmetical 
average, of the six curves. 

The first thing one secs liere is that the metabolism, even before 
the diet-curve was begun, shows a slight tendency to fall. This 
can be accounted for by the fact that even under the most favour- 
able technical circumstances the second registration of the basal 
metabolism is lower than the first since the patients are c[uieter. 
During the first week of the cure an appreciable reduction of 
about 11 per cent, in the metabolism occurs, which is evidently 
connected with the gi'eat restriction of calory-supply in that week. 
In the middle of the second week the fall in the metabolism reaches 
its lowest value of 13 per cent, below normal. 

With a supply of about 1900 Calories in the second week the 
metabolism is more or less constant. This indicates that for resting • 
individuals a caloric value of about 1900 is the limit of the calory- 
requirement. Loewy came to the conclusion that this limit is about 
2000 Calories. 

After the second week the basal metabolism can be seen to 
rise regularly in proportion to the increased calory-supply. This rise, 
however, takes more time than the fall. This is presumably caused 
by the fact that the decrease of the calory-supply occurs more 
abruptly than the increase afterwards and that consequently a 
more gradual adaptation of the organism is possible. 

We have, besides, registered the basal metabolism in a large 
group of patients at the beginning of the Sippy-cure and invariably 
found remarkably low values during the first fortnight of the cure. 
In only one patient no fall in the metabolism during the Sippy- 
cure was found. This patient was a small, thin woman w'hose nor- 
mal metabolism was already low and who took no more than 1200 
Calories per day. In this patient we found, before the cure, 
per cent.; 4th day 1st week — 3 per cent.; 1st day 2nd week 
per cent.; 4th day 2nd week — 2 per cent.; 4 th day 3rd w'eek —5.5 
per cent.; 4th day 5th week — ^5.6 per cent. Probably her- metabo- 
lism did not show a distinct fall since for her a diet containing 800 
to 1100 Calories did not imply an appreciable under-nutrition. 

After vomiting, too, when a drastic restriction of food sets m, 
metabolism is greatly reduced. So e.g. in a \voman-patient aged 24, 
we found on March 28, 1942 a metabolism of — 1 per cent., klarch 
30 one of -|- 2 per cent. In the following days the patient was un- 
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well and vomited all food for a few days in succession. April 8 AVe 
found, as a result, a metabolism of —15 per cent, and April 9 one 

of Y] per cent. In another patient, too with an atrophic arthritis, 

we saw metabolic rates of +21 per cent, and +19 per cent, before 
tbc experiment; after that we put him on a diet of about 700 Calo- 
rics and next on IMay 1st 1942 we found a metabolism of +14 per 
cent.; May 2 one of +G per cent, and May 4 one of +10 per cent. 
This proves that short-continued rather serious starvation can 
already lower the metabolism in a single day. 

In the course of the present war the influence of long-continued 
slight under-nutrition on the basal metabolism has been quite per- 
ceptible in the metabolic results which we calculated from e.xperi- 
mcnts on our patients, 80 per cent, of whom are clinical and 20 per 
cent, policlinical patients.’ For that purpose we have compared the 
metabolic results obtained in the clinic in 1939, that is before the 
present war, with those of 1942 and 1943, both on 900 patients; 

The technique was the same all through those years and the 
work was done by the same analyst. The results were registered by 
means of Noyons’ respiration chamber in combination Avith Hal- 
dane's gas-analysing apparatus. The patients Avere classified in 
groups Avith a gradual rise of 5 per cent., according to the level 
of their metabolism. 

First came a group Avith a metabolism betAveen —40 per cent, 
and — 35 per cent, and at last a group Avith one betAveen +95 and 
+ 100 per cent., and it Avas ascertained hoAV many per cent, of the 
number of patients examined during the years 1939, 1942 and 1943 
belonged to the different metabolic groups. 

Figure II schematically indicates the spread of the metabolic 
results for the different groups in the different years. From this 
it appears that before the present Avar the average normal metabo- 
lism Avas about +8.5 per cent. This is in accordance Avith the aa’cU- 
knoAvn fact that in the technique applied by us in Holland, the 
zero of metabolism is 7 or 8 per cent, higher than the Harris-Bene- 
dict values. 

Naturally the calory-supply of the food varied' greatly, but Ave 
maj safely estimate it to 2500 to 3000 calories per day. The average 
calory-supply for the English middle classes Avas computed to 
about 3070 calories per day. 

In 19 11 the caloric A’alue of the food in consequence of rationing 
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rcgnlalions fell to about 1800 and in 1942 to 1610 calories per day. 
Tlic average metabolism in 1942 showed, naturally, a distinct 
reduction of about 3 per cent, and reached the level of +5.5 per 
cent. In 1943 the calory-supply was not reduced any further and 
even increased to 1650 calories per day but in spite of this v»e found 
a further reduction of the average metabolism to +3 per cent. 
That in 1943 the metabolism was still more reduced though the 
calory-supply was not lower than in 1942 is, in our opinion, due 
to the longer period of under-nutrition to which the organism has 
gradually been adapted. The consumption of tlic different reserves 
may have contributed to it as well. 

Tluis figure II clearly shows a total sliift of the metabolism to a 
lower level, moreover it can be noticed that the number of meta- 
bolic values near the normal level has grown considerablj'; formerly 
this number of values amounted to 13 per cent.; in the course of 
the present war it has increased to 15 per cent. The most striking 
feature is perhaps the great reduction of the number of high meta- 
bolic values whereas the number of low metabolic values has not 
increased proportionally. That the number of high metabolic values 
has declined is also demonstrated in the clinic where the number of 
patients with hyperthyroidism and Basedow disease in the course 
of the war has considerably been reduced. 

In 1938 the number of hyperthyroidism-patients amounted to 
33.2 per thousand hospital-patients. In 1939 the number was 33.7 
per thousand, in 1912 a sharp fall set in to 15.5 per thousand 
and in 1943 the number even dropped to 8.8 per thousand, so 
to about one fourth of the number of patients before the war. This 
shows that a reduced calory+upply can counteract the manifes- 
tation of liypcrtlnToidism. 

The question is now how the fall in the metabolism as a result of 
short-continued drastic and the long-continued slight under-nutri- 
tion is brought about. 

hornier investigators looked for an explanation of the fall in the 
metabolism in the loss of nitrogenous elements by the bodv, which 
loss decreased the quantity of stimulating substances in the tissue 
fluids. This theory, however, though it looked very attractive, 
could not maintain itself, for already Benedict (8) was able to de- 
monstrate that there was no strict parallelism between the loss of 
nitrogenous substances by the body and the fall of metabolism. 
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Personally w have been able to slate that a patient who, on 
starvation, had lost 36 grammes of nitrogen in 12 days, showed a 
fall of 8 per cent, in his metabolism, wbile in anollicr paiicnl w!w 
lost 34 grammes of nitrogen, the metabolism sljowcd a fall of 
14.5 per cent, in the same period. A third patient lost 18 grammes 
of nitrogen in 12 days and showed a reduction of 8 per cent. So 
here no parallelii^m either. 

Thannhauser (13), Lusk (14), Plummer and Vogt (15) and Me. 
Garrison (16) point out that in consequence of a reduced Iodi) 
supply the endocrine organs atrophy and become deficient and llial 
thus a reduction in the metabolism is brought about. In the lirsl 
place the connection between starvation and the aclivily of the 
thyroid gland will probably have to be made clear. In Ills c.xperi- 
ments on under-nutrition Me. Candson (16) found a distinct atrophy 
of the thyroid gland. Vogt (15) on starvation it rats found an 
atrophy of the cells lining the thyroid vesicles and a flattening oi 
the nuclei, together with an accumulation of colloid in the vesicles. 
The metabolism is one of the principal manifestations of the acti- 
vity of the thyoid and it is therefore likely — also in view of the 
experiments quoted — that starvation impairs the activity of 
the thyroid gland and of the metabolism. 

It will, presumably, be possible to get an idea of the tlijToid 
function from the eagerness with which radio active iodine in- 
jected into the body is absorbed by the thyroid, so from the iodine 
metabolism. 

We have tried to find out Avhether in symptoms of deficiencj 
of other endocrine organs manifest themselves on starvation. 
In the first place we drew our attention on the suprarenal gland. 
It is known that this gland, and especially the medulla, has together 
x\dth the central nervous system and the spinal cord, an important 
influence on the blood pressure. The function of the suprarenal 
cortex is closely connected with the sodium content of the serum. It 
did already strike Benedict that in students pul on a restricted diet 
a fall in the systolic and diastolic blood pressure becomes manifest. 

We have also tried to find out whether the short-continued 
starvation in the Sippy-patienls occasioned any fail of the blood 
pressure. To tin's purpose we determined the prc.ssure a few (mits 
in the morning directly after the determination of the metabolism 
and look the average. 
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Fig. IV. 

no fall manifested itself is not clear. It is possible that starvation 
•was as 3'et of too short duration or that it ivas not drastic enoug i 

to cause a fall in the blood pressure. 

Anyhow it is evident from this that star\'ation in all proba 
lily also lowers the metabolism of the adrenal medulla. \\e ha\e 
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traced the influence exercised by slarvalion on Ibc adrenal coilcx 
from llxe acUon of the sodium content of the serum. 1 o tins purpose 
we determined Ihe sodium conlenl of the serum, after Butler 
and Tuthill, in four Sippypatienls, directly after the investiga- 
tions of their metabolism. 

Figure IV shows the course of the sodium values in these pati- 
ents. Here we sec a marked fall in the percentage of sodium in the 
serum in the first week in all cases, invariably to undci 290 mg 
per cent, and in one case even to 271 mg per cent. 1 he fall in these 
patients reaches its lowest value already in the first week, whereas 
the fall of the blood pressure and of the metabolism only reaches 
its minimum in the middle of the second week. So the suprarenal 
cortex probably reacts more rapidly to starvation Ilian the lliyroid 
gland. 

The fall in the percentage of sodium is on an average from 305 
mg per cent, before the cure to 290 mg per cent, in the middle of 
the first week, i.e. an average fall of about 15 mg per ccnl. In the 
middle of the second week the .sodium conlenl is again normal, 
the suprarenal gland evidontly recovers more rajiidly on starva- 
tion than the other endocrin organs. We have been wondering 
whether tliis fall in the sodium content might be coimeoled with a 
reduced sodium supply in the food. According to Yerbagen (17) 
and to our own expcrimenls, the sodium conlenl of the serum 
practically does not fall in cases of a strict saltloss diet and so 


this fall can only be ascribed to the reduced calory-snpj)ly. 

Also from the pancreas one sees that starvation m’akcs its in- 
fluence fell. This is clearly shown by the course of the blood sugar 
curve. At the beginning of the Sippy-ciirc one sees a rise in the 
curves, which Avere normal before the cure. Here and there the 


curves resemble diabetic curves. When the nourishment is brought 
to its normal level this feature disapjxcars. I'ig. 

This reduced tolerance for carholiydralcs must be ascribed to 
the reduced activity of the pancreas, Avhich -- perliaps owing 
to a lack in carbohydrates — produces loo little insulin, and con- 
sequently cannot cope willi the e.xccss of glucose. 

Goldblatt (18), Sweeny (19), Lichlwitx. (20) and others pointed 
out that even after a short continued fast of 3G to hours a 
hyperglycacic i. ,v,.o„ „„ exco. 



before cure 0.79 1.23 l./b ^ „ „o 1 97 1.30 1.03 0.7-1 
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Grumvald (21) and SAvecny (10) found Ihc same, though le.ss 
notably, after diets deficient in carhohydratc-s or Tvilh an exce.ss 


Ui lavrj. I* *i f 

This makes it probable llial stan-ation reduce.s the activity ol 
the pancreas metabolism Avilh the result ihal the organism is no 

longer able to oxidize the glucose offered. 

LichUvitz (20) suggests the possibility that the liver-cells may 
have suffered and may no longer be able to store the glycogen 
rapidlv enough, vhich might lead lo a rise in the blood sugar leA el. 

If this thcor\- should be correct the rise in the blood sugar level 
on starvation, as seen in the beginning of the Sipp 3 ’"Curc, points 
to a deficiencA’ of the liver, Avhich in itself is nol unlikely. Thus we 
saw that starvation which occurs in the first week of llic Sippj'-cure. 
caused a reduced activity of Die thyroid gland, Die pancreas. Die 
suprarenal cortex and presumably of ail the endocrine organs. 

At last the following quesDon arises: liow is this reduced acti- 
vity brought about? Is it directly due lo a reduction of foodsluffs 
circulating in the blood, which causes a direct under-nutrition of 
these orgairs, or is everything regulated by nerve- or hornion-ccn- 
tres of a higher order, c.g. by the piluilaty or b\’ the central ner- 
vous system? 

One cannot make certain about this, of course. In fact wc know 
from all kinds of inycsligalions how susceptible the nervous tissue 
and cardiac muscle tissue is lo an optimal sugar concentTntiou of 
the surrounding tissue fluids. A fall in the sugar level, imme- 
diatel\' causes a reduced acliviU’ of those tissues both in vivo and 
in vitro, ,So we may safely sssuine that the reduced activity' of Die 
endocrine organs in starvation runs parallel with a reduction of the 

average bloodsugar level, whicli has a direct influence on the cells 
of tlicse organs. 


The feci that the lowest fasting blood .sugar values were found 
m the first week of Die Sippy-cure is strongly in favour of Diis 
supposition. The drops were of the order of 0.10 lo 0.20 per tlious- 
and but soniclimcs much greater. In some Sippv-palicnLs there 

were m Die fn-sl week fasling blood sugar values as low as 0.52 
and O.CO per thousand. 

AVc Have also tried lo fiod o„l ivheUicr tl.o serum cl.olcslerine 
sinks.,, slaryauon during U,c Sippy-cure, b„l j„sl ,as Master l', ! 
and Back (!)) sre could find no changes in i| . ^ 
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Conclusion. 

In Lhe foregoing pages Ave have pointed out the great im- 
portance of the calory-supply with respect to basal metabolism. 

In the first place we found that short-continued starvation oi only 
a few days can appreciably influence the metabolism. This influ- 
ence of starvation, however, is not restricted to a reduced activity 
of the thyroid gland only, but makes itseK felt in the other endo- 
crine organs as well. Furthermore attention has been drawn to 
the fact that the metabolism of the entire Dutch population is 
clearly influenced by the reduced nutrition and that the average 
metabolism of the whole nation has sunk by at least 6 per cent. 
This is accompanied by a less frequent occurrence of hyperthyroi- 
dism, which may point to a relation between excessive feeding and 
this disease. 

All this is of great importance for the clinical investigations of 
the metabolism and especially for their appreciation. Mere it is 
absolutely necessary to take into account the food taken during 
the days before the investigation of metabolism and it will prob- 
ably be necessary to change over in these days a nutrition with 
a caloric value adapted to the patients’ normal metabolic rate. 
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Disturbance of Circulation in Convulsions of the 

Epileptic Type. 

V. X-ray appearance of the heart during electroshock. 
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Munson (1908) believed the disappearance of the pulse during 
epileptic attacks to be due to sonic other cause than cessation of the 
heart beat. By means of elcctrocardiograpliy, Erict.son (1030) was 
able to confirm this belief, his experiments being carried out not 
only on the pulse at the wrist, which is often difficult to study 
during tlie convulsions, but also on the pulsations in the cerebral 
arteries. It has further been cslablislicd that tlic disappearance of 
the pulse is not to be explained by collapse, since the arterial 
pressure is not lowered during the attack (Erickson 1030, and other 
investigators). 

In electroshock similar conditions can he observed by direct 
measurement during the violent epileptic convulsions. In tlicso 
convulsions the arterial pressure rises steeply at the beginning 
of the attack and only drops to a low figure towards the close; the 
pulse waves can not be distinguislicd at any time during the con- 
vulsion (Silfverskiold and Amaiic 1943). The heart tunes are aus- 
cultated during the last half of tlic tonic pliase, and it is clear, there- 
fore, that a pause in the heart heal can not be the sole explanation 
in tliese attacks either. However, since such an occurrence can hap- 
pen during electroshock (Slrcil 1941). we must concede the possi- 
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bility that the disappearance of the pulse — at least in the initial 

stages — may in part he due to asystole. 

It is generally believed that arterial contraction causes the 
pulse to become indistinguishable, an assumption which receives 
support from the high arterial pressure. Erichson (1939) maintains 
tliat the muscular spasm can result in comprcs.sion of the arteries 
and disappearance of the pulse, a theory which may be true but 
remains to he proved. In earlier papers belonging to this series, 
however, observations have been reported indicating that, con- 
trar>' to the opinion held by ErieJison, a disappearance of the pulse 
may be largely due to a low stroke volume (4, 13, 17, 18). 

During a convulsion, the stroke volume can not be studied by 
the ordinary' metliods. In the investigation to be described in this 
paper our object ■was to endeavour, by means of X-ray cinemato- 
graph records of the heart taken while the attack was in progress, 
to study the cardiac component as one of ll.c causes of the disap- 
pearance of the pulse. 

For the sake of comparison, the heart was also examined by 
X-ray cinematography during the course of Valsalva’s experiment 
and in orthostatic arterial anemia in botli of which conditions the 
pulse also sometimes becomes imperceptible, a feature which, in 
our opinion, may have the same background as the disappearance 
occurring in epileptic attacks. 

Method. The experiments were carried out by means of indirect 
cineradiography — photographing on a fluorescent screen. Appa- 
ratuses for this purpose have been constructed in earlier years by 
Jankcr (1937) and Reynolds (1937). We used an apparatus of the 
type devised by Lysholm, It consists of a fluorescent screen (size, 
24 cm. X 30 cm.) and a film camera. A black cloth hood is fitted 
closely from the screen to the camera, and the work can there- 
fore be done in daydiglit. The hood is provided with a flap through 
■which it is possible to fOcus the apparatus, by fluoroscopy, ou the 
part to be examined. The "whole apparatus is mounted on a stand 
the height of vvhicb can be adjusted, and it can be rotated around 
both a horizontal and a vertical axis so that pictures can be taken 
from every angle. 

The film camera is equipped "with a Zeiss Biotar lens system of 
//0.85 aperture. To prevent the films from becoming fogged, the 




Fig. 1. The film camera. 


camera is encased in lead. A 35 min film was chosen, since it has 
been found by Ly.sholm that if narrow gauge film is used the indi- 
vidual pictures, even after being enlarged, arc not t^ear enough 
to permit effective analysis. The apparatus is driven by an electric 
synchronous motor and the number of pictures tliat can be takca 
per second can be varied (4, 8, 16 and 32 pictures a second). The 
rate we used was 16 pictures a second. The camera is constructed ia 
such a way that only 25 per cent of the time is »dark tinico. 

For the examination, the patients were placed on a throcoscope 
table with the cineradiographic apparatus above the heart. A 
strap was fastened around the patient’s shoulders and the upper 
part of his chest in order to hold him in position during the con- 
vulsion. The heart was then filmed 1) just before the start of the 
electroshock, 2) directly after the shock had begun, i.c. at the be- 
ginning of the tonic phase, and 3) in the middle or at the end of the 
clonic phase. The filming at stage 1) lasted 3 seconds and at eacli 
of the others 4 seconds. 
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It is not possible to make exposures over the entire course of 
the convulsion, because the intensity of X-ray required to produce 
satisfactory cinfe-pictures is very great. Not only is such a high load 
injurious to the X-ray tubes when run for some length of time, but 
it is also essential that the patient should not be exposed to over- 
in-adiation. During our exposures the load on the tubes was 100 k V 
and 100 mA. The slcin dose the patient received was 150 r. 

Tlie films we obtained were first studied one by one in a re- 
production apparatus in which the picture had been enlarged on to 
a paper. "We sketched off the outlines of the heart on this paper, 
and the changes in form, and enlargements and decreases in the . 
size of the heart, could thus be studied in the frontal plane. We 
also, of course, projected the films on a screen in order to study the 
action of the heart. The latter procedure was found to give by far the 
better idea of both the changes in the size of the heart and the ty^pe 
of pulsation. 

Films were taken during Valsalva experiments, in order to be 
able to compare the X-ray pictures of the heart with the above- 
mentioned pictures. The Valsalva experiments were carried out 
by having the subjects blow on a manometer. Exposures Avere 
made both immediately prior to the experiment, and during the 
blowing, after the experiment had been in progress for 25 seconds, 
a constant pressure of 60 mm of mercury being as far as possible 
maintained. 

For a similar reason, we took a few films of the heart in a sub- 
ject suffering from pronounced orthostatic circulatory insufficiency 
of the Bjure-Laurell type. Exposures were made with the subject 
recumbent, and then in an erect position during the insufficiency stage. 


Results. We took films of the heart in seven subjects during the 
course of an electrically induced convulsion. It was difficult to con- 
trol the patients during the exposing of the films and we only took 
as many as we thought would be necessary to demonstrate the essen- 
tial changes in the heart action. 


The films proved that there is no cessation of the heart beat, 
A pause might possibly have been expected to occur immediately 
^ter the eleetne stimulus had: been given, hut as the first part of 
the film isas run directly after the stimulus and the convulsion svas 
preceded by no noticeable latent period, a suspension in the heart 
Acta med. scandinav. Vol. CXJX. 
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beat of any appreciable duration during the initial phase of the 
convulsion is out ot the question. During the second half of the 
tonic phase the heart tones could be auscultated. As regards the 
clonic phase, there is no reason to expect a stop in the pulsations; 
nor did our pictures show anything of the land. 

During the whole attack a moderate to strong degree of tachy- 
cardia was present. 

The changes in the appearance of the heart could be clearly seen 
when the films were projected on a screen in the ordinary way. The 
individual pictures gave only a poor impression of changes in the 
action of the heart. Figure 2, however, shows reproductions of a 
picture from every stage in one of the films; thus, before the con- 
vulsion, during the first phase, and in the final stage. 

The films on the whole proved very plainly that during the 
first part of the tonic phase the size of the heart is slightly, but 
nevertheless quite noticeably, diminished. The pulsations are small 
and rapid. This feature was observed in all seven cases. 

During the middle, or at the end of the clonic phase the heart 
became considerably reduced in size. (The shadow of the heart 
in the picture is much lighter, indicating that its sagittal diameter 
has become smaller, this lighter appearance, how’ever, is not visible 
in the pictures reproduced here.) The same feature was observed 
in aU five cases in which successful pictures were obtained during 
the clonic phase. 

During the clonic phase the heart beats become strangely 
jerky, with rapid contractions, during which the apex is drawn 
upward. 

In connection with both Valsalvas experiment in five sub- 
jects and in the case of orthostatic circulatory insufficiency, we 
obtained pictures of the same type, pictures which were in com- 
plete agreement with those described by other investigators, 
namely, tachycardia, decrease in the size of the heart, a lighter 
appearance of the heart, and a change in the type of contraction. 
The alteration in the appearance of the heart was not more pro- 
nounced than it was during the convulsions. 

Discussion. The radiographic changes already know'n to occur 
during Valsalva’s experiment (I^raus 1905, Natvig 1934, Nolte 
1934, 1937) and in orthostatic arterial anemia (Laurell 1936) have 
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been tonnd to be connected nith a potvcrW decrease ^ 
volume o! the heart (Weder and Kncbel 938, Lanrdl 1936) 

According to the evidence presented m this paper the heau 
shovi-s as pronounced changes during convulsions induced by elec- 
troshock as it does in the two above-mentioned conditions, and the 
changes arc of the same type. Tliis fact Avould appear to point 
strongly to the likelihood that a decrease in the stroke volume 
also occurs during convulsions of the kind under discussion. 

This is the more likely in view of the fact that, from the evidence 
presented in the preceding investigations in this series (4, 13, 1/, 
18) electroshock conAuilsions often imply a powerful Valsalva’s 
experiment. In all probability, the blood becomes dammed up in 
the extremities, and the return flow to the licart is small, n-illi a 
decrease in the stroke volume as a result. 

The arterial pressure remains high, however, due in pari:, it 
would seem, to an arterial contraction (and to the high abdominal 
pressure). It might be thought, llierefore, that the disappearance 
of the pulse should be due mainly to the arterial contraction. 

Erickson (1939) has described cases of Jacksonian epilepsy in which 
the pulse only became impercepliblo on the side affected by the conAiil- 
sions (he was fully aware of the difficulty of palpating tlie pulse during 
the convulsion). If this finding could be verified by direct measurements of 
the pulse oscillations after arterial puncture — and the disappearance of 
the pulse established as being of vasomotor origin — it would provide 
evidence of the greatest interest, and a proof would be supplied that the 
pulsations can become indistinguishable in connection with an arterial 
contraction. Little is known of such a possibility, although similar pheno- 
mena can perhaps occur in hemiplegia. 

Working with animals, Schmiterldw and Silfverskiold (19.13) have 
demonstrated that during electrically induced convulsions a rise in blood 
pressure occurs which is not due to the convulsions. It should be borno 
in mind, however, that in Valsalva’s experiment also, the blood pressure 
rises at the same time as the stroke volume decreases and the pulse diFau- 
pe^s. It does not seem possible to decide what is the chief cause of arterial 
contraction and the rise in blood pressure occurring in man during Ln 
^laons. The powM rise in ,he intra.horacio and inlraSmral 
’'T'-T' “ “ qnilo samcient lo produce llio 

Wc®^dbur^,lT2™3c7""'‘"" 

aud^KnoM ® investigations of Wezler 

and Knebel, and ot Lanrdl, l,o«ver, the stroke volume droprlry 
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over 50 per cent in Valsalva’s experiment and in orthostatic arte- 
rial anemia. As mentioned earlier, in convulsions the change in the 
appearance of the heart seems quite as noticeable, and it can be 
said, therefore, that the cardiac component plays an essential part 
in causing the disappearance of the pulse. 

Investigators of the Spielmeyer school consider the brain 
lesions observed in epileptics to be of an ischemic nature. The 
theory that these lesions are vascular in origin is strengthened by 
the feature mentioned above and known to investigators for a long 
time, that the radial pulse disappears during the attacks, a fact 
which would seem to indicate arterial contraction. Penfield (1933), 
by direct inspection of the cerebral blood vessels in exposed brains, 
during convulsions, was also able to observe both that the pulse 
became indistinguishable and that there were local contractions of 
the arteries. This observation, of course, supplied supporting 
evidence for the ischemic theory. 

The following two investigations, however, brought forward 
evidence against the ischemic theory. According to Gibbs, Lennox 
and Gibbs (1934), the flow of venous blood from the brain increases 
during epileptic attacks, and according to Penfield, von Santha and 
Cipriani (1939), the supply of blood to exposed areas of the brain 
increases during convulsions. In the opinion of the last-named 
authors, the lesions in the brain could not be due to a decrease in 
the flow of blood to the brain during the attack; they thought it 
conceivable, however, that the supply of blood might nevertheless 
be insufficient to cope with the increased oxygen requirements of 
brain existing during an attack. 

These investigations are of great value as being direct measure- 
ments of the blood flow. It seems, however, difficult to reconcile an 
increased flow of blood with a disappearance of the pulse and ische- 
mic lesions. In a powerful Valsalva experiment, it sometimes hap- 
pens that the subject under examinations becomes unconscious 
and coUapses, with small jerky movements of the legs and arms 
(see Burger 1926); in other words, the behaviour observed in cere- 
bral anemia. This, of course, does not show that a powerful Val- 
salva experiment increases the supply of blood to the brain. It 
seems rather as if the pressure causes cerebral anemia, the decrease 
in the minute volume also pointing in the same direction. 

Seeing that, as has already been mentioned, the electroshock con- 
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Yulsion implies a poAverful Valsalva's experiment one must won- 
der wliat tlie reason can be for tbc discrepancy m the respective 

jf&cts 

One possible explanation is that the investigations of both 
Gibbs and Penfield,' and their co-workers, were affected by the 
intracranial pressure. In the case of the former investigation,, the 
high intracranial pressure existing during the attack may have 
pressed out the venous blood from the brain, and in the lattei the 
exposing of the brain may have had as a result that the same 
pressure no longer hindered the supply of arterial blood. A second 
possibility is that the investigations were carried out on com- 
paratively mild convulsions and that in Valsalva’s experiment 
there is an increase in the blood flow up to a certain limit, after 
which it falls instead. 

A third possibility is that in the epileptic convulsion the Val- 
salva effect is over-compensated by the high arterial pressure. 
But in that case, the cerebral lesions still have to be explained in 
some satisfactory way.^ 


Summary. 


The appearance of the heart during clcctroshoclv convulsions 
has been studied by means of cineradiography. 

The heart became considerably reduced in size during the con- 
vulsions, 

Tire change was as pronounced as that observed in connection 
with Valsalva's experiment or in orthostatic circulatory insuffic- 
iency. 

It can be assumed, tliereforc, that the stroke volume of the heart 
decreases during the convulsion. 

The question of the supply of blood to the brain during the 
attack is discussed. ^ 


F. Hjldcbrandt (ICUn, Wschr. 1942 i. 

to the brain during cicctrochoc?' in n tmlying tJie hloodflow 

carotid anevy), ioLTan tm^ 

with a /aU in the hlood pressure amounfsnn coincident 
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fiber Thrombozythamien mit Megakaryozyten- 
vermehrung im Knochenmark. 

Von 

ST. J. LEITNER. 

(Bei der Rcdaktion am 28. April 194-1 cingcgangcn). 


Wahrend uber die vcrschicdcncn Formcn der Thronibopcnicn 
und Tlirombopathien ein umfangreicbcs Schrifttum vorlicgt, fin- 
den sich nur w'enige Mittcilungen, die sicb mit der 'Obcrfunktion 
der Tbrombozytopoesc beschaftigcn. Dabci sci die sogcnanntc 
Megakaryozytenleukose, die zuerst von Dubinskaja 1928 bcscbrieben 
v/urde, bier unberucltsichligt, Weil es sich dabci um Lcukoscn mit 
Riesenzellinfiltration des Knochenmarkcs und dcr cxlramcdullarcn 
hamopoetischen Organe liandelt, deren Stellung noch nicht cnd- 
giiltig geklart ist. Da Iiierbei cine erhebliche Leukozylosc mit 
%iel unreifen Formen bestclit, kann ein Toil dcr bcschricbcnen 
Falle als Leukose mit stark gelapplkcrnigcn Myeloblastcn und 
Promyelozyten gedeutet Werden. Wir verwcisen auf die in nnserer 
Knochenmarksmonograpliic angcfiihrle Literatur, bosoiulcrs auf 
die Aibeiten von Bamfortii and Kendall, Downey und Nordland, 
V. Boros und Kordnyi, Mattlicus, Weil, Pcrlds und Sedmama, Lin de- 
boom ii.a.). In dicsen Fallen von Megakaryozylenleukosen wmrdc 
iibrigens eine periphere Plattchcnvcrlnchrung vermisst, 

Wir wollen bier uber periphere TJirombozytenVcrmehruiigcu 
berichten, die ein erhebliches Ausmass erreichen und mil cincr ini 
Sternalpunktat nachweisbaren Hyperplasic der Mcgakarydzyten 
emhergehen. Die Tiironibozythamie uberLriffl dabci die infek- 
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ti5sen PlattchenVermehrungen, wie wir sie parallel zur Leukoh'- 
tose bei verschiedenen KranWieiten feslstellen konnen. Wir unter- 
scbiedcn in unserer Monograpliie iiber intravitale Knochenmarks- 
untersuchung primare oder essenlielle und selmndare Thrombozythd- 
mien. Unter ersteren Verstanden wir Falle, bei denen die Throm- 
bozythamie und die dadurch verursachten Erscheinungen den ein- 
zigen pathologischen Befund darstelien, wahrend bei den sekun- 
daren Thrombozythamien die Piattchenvermehrung lediglich Be- 
gleiterscheinung der beltannten Hauptkranlcheit ist. Die Poly- 
zyihamie ist von diesen KranWieitsbiidera zu trennen. 

tJber primare, persistierende Tlirombozythaniie ohne Poly- 
zythamie (in dem einen Fall bestand sogar eine Anamie von 28 % 
Hb und 2.8 M Erythrozylen) berichteten Rowlands und Vazey. 
In dem einen Fall betrug die Plattchenzahl 1, 2, in dem anderen 1.8 
Million. Da es infolge der erhdhten Plattclienzahlen zu Thronibosen 
kam, hat die Tlirombozythamie als Krankheit eine praktische 
Bedeutung. Bioptische Knochenmarksuntersuchungen wurden in 
diesen Fallen nicht Vorgenommen. Uotila beschrieb ei)ien Fall 
mit 5 Million Thrombozyten, bei dem er im Sternalpunktat eine 
MegakaryozytenVermehrung land, wobei die Riesenzellen zuneh- 
mend patliologische Veranderungen zeigten. Reid beobachtete 
eine Tljahrige Frau, bei der eine Leukozytose von 14,000 — 18,000 
mit neutrophiler Linksverschiebung, eine Plattchenvermehrung 
von 1.73 bis 3.8 Million bei normalem rotem Blutbild feststellbar 
■vVar. Im Sternalpunktat land sich eine starke Megakaryozyten- 
vermehrung. Merkwurdigerv'eise bestand trotz der erhohten 
Thrombozytenzahl eine Neigung zu Haut- und Sclileimhautblutun- 
gen und die Blutungszeit war auf das Dreifache der Norm verlan- 
gert (Retralction, Gerinnungs- und Protbrombinzeit normal). Da 
eine verlangerte Blutungszeit in der Regel bei Plattchenmangel zu 
beobacliten ist, konnte hier eine Funktionsuntiichtigkeit der nach 
der Zahl erhohten Thrombozyten, eine Art Thrombasthenie vor- 
gelegen haben. Nach Reid soil die Tlirombozythamie eine chro- 
nische Krankheit alterer Leute mit Neigung zu Haut- und Schleim- 
hautblutungen, Leukozytose, LV, gelegentlicher Monozytose und 
Eosinophilic sein, bei der im Sternalpunlrtat eine gesteigerte 
Erythro-, Leuko- und Thrombozytopoese feststellbar ist. Da dieser 
Marltbefund mit dem der Polyzythamie identisch ist, ist es frag- 
Jich 6b es sich hier urn eine primare Thrombozythamie handelt. 
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umso melir, als aiisser der Leukozytcn- un(5 
melirung auch eine erlioMc Erylhtozytenzahl 
wurde. 


Thrombozytcnvcr- 
(5.05 i\I) gefundcn 


Noch unldarer ist die Zagehorigkeit dcs Fades von Hamaguclu und 
Akazaki, vreil bier bei der Autopsie nicbt nur im ICnocbenmark, sondcm 
aucb in der Leber und Milz cine crbcblicbe brcgakaij'ozylenv.'ucberung 
gefunden wde, so dass an Bezieliungen znr Megakaryozylenleukosc zu 
denken ist. Der Fall von Pelrescu, Olaru und Vcreanu konnlc diagnosliscb 
noch weniger abgeklarl werden. Die Auloren teilcn ibre Bcobacblung 
unter dem Titel sfiludd d’un cas de tbrombocylbaemie on inydlosc ni6ga- 
caryocytaire leucdinique!> mil, nacb der mitgelcillcn lO’ankcngescbicble 
handelt es sich aber 'vTOlirscbeinlich urn eine Polyzylliiimie. Der 57jubrigo 
Kranke hatte anfangs 11.5 Million Er 3 'lbrozylen und 12,000 Lcokozj'ten, 
3 Jalire spater eine Leiikozylbose von 3-1,000 und eine PliUicbonznlil von 
1.4 Million, vahrend die Polj^globulie verschwindcn Avar (Ery. 3.2 lib. 
70 %). Im Sternalpunklat war die Mcgakaryozylcnzalil mil 2 % nicbt 
eindeutig vermehrl.- Eine Sekfion uairde nicbt vorgcnoninien. Da Pat. 
in den letzten 3 Jabren eine Malaria liatle, die mil Cbinin belianticli wirdc, 
ist es ■wahrscheinlicb, dass es sicb bier uin cine Pol^'zylliamie init ir\'pcr- 
plasie aller drei Systeme handelto, bei der cs infolgc der Malaria zu Spleno- 
megalie und Anamie gckommcn ist Avodurch das klinisclio Bild vcnvi.schl 
Avurde. 


Es bleibcn also nur die Fallc von Rowlands und Yazey (olinc 
Markbefund) sowic Uolila tibrig, die eincr Krilik stnndhaUcn. An 
• Hand von 3 eigenen Beobacblungcn, von denen die zweite in unsc- 
rem Buck uber den klorbus Bcsnicr-Bocck-Schauinann milgelcilt 
vmrde, mochten ivir zur Fragc der Tlirombozylliainic Slcllung 
nehmen. Das Kxankheitsbild muss abgcgrcnzl werden: 1. Gcgcn 
die Megakarj'ozytcnieukoscn, 2. gcgcn die Polyzylliamic und 3. 
gegen die banalen PlaUclicnvcrmeliningcn bei Infckten. Zu 1.: 


Die den Tumoren eigene geselzniassigc Bosarligkcit und 'Wucbc- 
rung in den exlramedullarcn blulbildcndcn Organen muss lelilcn. 
Zu 2.: Zweeks j^grenzung gcgcn die Polyzylliiimie solltcn die Fallc 
mit Hyperplasie aller drei Systeme nicbt als Tlirombozythiimic 
- angesprochen werden, auch Wenn die PJaltcbcnvennelinmg crlicb- 
beber ist, als wir sk bei der Polyzylbumic gewtilmlicb seben. Zu 
3. isl, abgesehen von der bei Jnfelcten oft feblenden I^rcgakarvo- 
zj^envermebrung im kfark, die Fragc der Quantilut der Tlirombc- 
Z 3 ^en von Bekng, d.li. welchc PJattclienzabl wir ,nls iiber die 
^ Che Infektreaklion liinausgclicnd belracbtcn. Wir wissen ja 
dass bei keiner Zablmctbcdc der andcron Blulzdlcn sTgZ’ 
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zahlenmassigc Untcrscliicdc angc'gcbcn wurden, we bei den 
Thrombozytenzalilmellioden. Wahrend einige Kammcrzahlungen 
iiber 500,000 als Normalzahlen angebcn (Thomson, Lampert), gilt 
bei der weit vcrbrcitetcn Fonicschcn Methode am fixierten Blut- 
praparat cine PlaUclienzalil um 250,000 als normal, ebenso bei 
der von uns angegcbcnen Supravitalfarbung zu gleichzeitiger 
Zablung der Retikulozyten und Thrombozyten. Wenn dabei 
infolge Granulomcrsclivtindes, bcsondcrs bei Thrombopenien, ein- 
zelnc Hyalomere ubersehen werdcn (ubermikroskopische Beobach- 
lungen von Wolpcrs), so spiclt das fiir unsere Betrachtung keine 
Rolle, Weil es sick ja immcr um Vcrgleicliswcric handelt. Wir 
spreclien von Tlirombozytliamic, wcnn die Plaltchenzahl um oder 
iiber das Drcifacbe der Norm liegt. 

Zur Frage der cssentiellen Thrombozylhamie konnen wir uhs 
bier niclit ausscrn, wcil wir iiber cigcne Beobaclitungen nicht ver- 
fiigen. In der Literalur sind nur die erwahnlcn 3 Beobaclitungen 
•bekannt. tJbcr sekundarc Tlirombozylhamien wurdc im Schrift- 
tum iiberhaupt noch niclit berichtct, so dass einschlagige Ffille vom 
Interesse sind, umso nielir als sicli das Idiniscli-lmmatologische Bild 
offenbar mit dom dor cssentiellen Tlirombozythamie deckt. Es 
seien dalier unsere 3 Beobaclitungen naher geschildert: 

Fall 1. Sell. E. ‘ISjhliriger Mann erkrankle im llerbsl 1936 mit Schmer- 
zeii ziiisclien beiden ScliuUerblallem imd am linken Bein. Im Friilijahr 

1937 ^vu^den die Sclimerzen starker, Pal. wirde schwach, fuhlte sich 
miide, magerle stark ab und wurde beltJagerig. Er balte auch Schweiss- 
ausbriiclie. Der Arzt .stellto Rheumalismus fest und verordnele Badekur, 
die aber erfolglos blieb. Pal. ging dann zum Nervenarzt, der nach einer 
Lungenronlgenaufnalime Lungentumor festslellte und Strahlentherapie 
verordnele. Dcz. 1937 Labmung der rechlen GesicblsbaUte. Frubjabr 

1938 wieder erlolglose Badekur, im ITerbst 1938 wieder starkere Laii- 
mimgsersclieinungen. 

Befund: Reduzierler Ernabrungszusland, Blasse, Facialis- und Hypd- 
glossusparese rechts, gesteigerle Sebnen- und Perioslreflexe, keine Pj'ra* 
midenzeiebnen. t)ber dem Herzen sysloliscbes Gerauseb iiber der Mitralis. 
Liingenronlgenbild: Sciiarfe, bogenformig begrenzte Versebattung im 
linken Mediastinum. Lumbalpunklion: Liquor Idar, keine Xantbochromie, 
Nonne-Apelt negativ, Pandy scbwacb posiliv, Zellzabl 15/3, Druck normal. 

Blutbild: Ery. 3.9 M., Hb. = 75.0 %, F.I. = 0.95, Leuko. 6600, davon 
Eos. 0.5, Stable. 3, Segment K. 86, Lympbo. 8.5, Mono. 2 %. Bliitsenkung 
42/71 mm, Thrombozyten 768,000. 

: Sternalpunktat: Fast normale Zusammensetzung, keine Tmwrzellen: 

Nbl. 12.5 Myelobl. 0.5, Promyeloz. 1.5, balbreife Myeloz. 1.5, reife Myeloz. 
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3.5. Metamyeloz. 10, Stabk. 11, Segni. 54, 5, Baso. 0.5, Eos. 0.5, Lympbo. 

3.5, Monobl. 0.25, Monoz. 2.75, Endotlielz. 1, Megakar. 1, Plasmaz. 2.5, jg. 
u. phag. Ret. Zellen 4 %. Da Pat. iiber Scbmerzen im recliten Obcrsclicnkel 
klagte punklierte icli den rechten Trochanter maior. Im Punklat fanden 
■m'r Karzinomzellverbande und Riesenzcllvermebning {bi.sloJogiscb besta- 
tigt). Zusammensefzung des Piinklales: Slakrobl. 2/3, Nbl. 20, Jlyelobl. 2, 
Promyel. 3 2/3, halbreife Myeloz. C %, reifc Xtyeloz. 15^/3, Metamyol. 

Stabk. 18 %, Segm. 13 2/3, cos. Mycloz. 2 Melamyel. 1 2/3, Rcife 3, 
Ly. 3 %, Mo. 1 %, Megaharyoz. 5 %, PJasmaz. 1, End. 2/3, Rot. Z. 5 %. 

Es ergab sicli also einc Throinbozyllminic \on 768.000 (Fonio 
u. unsere Methocle) ini Blut unci einc Mcgakaryozylcnvcrnielirung 



mit 
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slatle behandelt ^^'urde. Als Kmd.hatlb Pal. Masern, Scharlach and mil 
6 1/2 Jahren »NervenenlzunduDg». ; Jahren »Lungenentzunduiie, 

desh^b 8Monate Kurin Davos.i;Hier,a»ch-Appendektomie. Mills Jahren 
Tonsillektomie, mil 24 Jahren^ Leisleribruclioperalion'., Die jetzige Erkran 
kung begann im Januar 1940. :;gat. ofbrach- alles.was er ass und hatte 
eine solche Schwachc in den Beinen, dass erinichl gehen konnle. Erhalte 
Fiebor bis 40° und fiiliKe sicli miide. Zuerst-’mirde er fur einen Simulanten 



Abb. 2. Fall 2. Slcrnalpunktat: Mcg.alcarj'ozytenvermehrung im Knbchen- 

mark. Milcroplioto 1: C20. 


geballen, dann aber in ein Krankenhaus eingewiesen, wo er wegen vergros- 
serler Leber laparalomierl ivurde, wobei Venvachsungen geldsl wurden. 
Es wurden vergrosserte Ffilusdriisen fesigesteill und Pal. in unsere Heil- 
slalle eingewiesen. 

Bejund: 169 cm grosser, 65 Kg schwerer Mann, paslos, sehr blass. 
Lungenrontgenbild; Bds. stark vergrosserte Hilusdrusen. Tuberkulin- 
reaklionen bis 1: 10,000 negaliv, bei 1: 1000 angedeulet. Im Blulbild 
Anamie, normale Leukozylenzalilen und eine erhebliche Thrombozyten- 


mebrung: 

Blutbild: am 29. 5.; 
davon Baso. 0.5, Eos. 5 


Ery. 3.02 M, Hb. 63 %, F. 1. == 1.04, Leuko. 5,200, 
.5, Siabk. 3.0, Segm. 54.0, Lympho. 28, Mono. 9 %, 
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, 000 Elutsenkimg 60/34 imm. Liciclile Poikilo-Anisozy- 

calcto 

MvploW°f i^'-'promyel .’- 3 2 / 3 , hiilbr. Myeloz. 7 2 / 3 , reifc Myeloz. 11 Ys, 
Melamyel is’^v Stabk.'-il H, Segibent; 14 , cos. Myeloz. 2 %, Metamyel. 
3 Reife 1 Va, Lympho.'S i/g. Mono. 1 , Megakanjozyien 11 h> P asmaz. 4 %, 
jg. Ret. Z. I. phagf Ret. Z.;2/3. Endz. 2/3 %. - Es crgab. sich also cine 

erhebliclie Riesenzellvemelming. -n 

Der Verlauf besiatigle xmserc Diagnose ^Mo^bus Bocck? bzn . cpitlielom- 
zellige Retikulocndotbeliose (sive Grannlomalose). Pat. erbolle sich an.sge- 
zeichnel, die Anamie Trarde belioben: Ery. 4 . 3 , M, Hb. S 9 %, das weisso 
Blutbild zcigte zutn Schluss einc Eosinophilic von 10.5 % und die Tlironi- 
bozytenzahl ging sukzessivc auf normale Wertc zuruck, am 14 . Nov. bc- 
trug sie 228 , 000 , die Blntsenknng \vurdc normal { 4 — 13 mm). 


Es handeltc sich hicr also urn cinen Morbii.s Bcsnicr-Bocck- 
Schaumanxi (epithcloidzclligc Rclilculocndolhdiose sivc Granii- 
lomatose) mit Anamie, normalcn Leukozidcnzahlcn und TJiroinboz}'- 
thamie von 875,000. Die anfiinglichen leichlcn Lahnnmgscrscbei- 
nungen haben wir als Sj'niptome einer Enzepbaliiis bzv'. Enzepba- 
lomeningitis gedeutet, tvie sie bei dcr cpithcloidzclligen Granulo- 
inatose ofters bcobachtct viirdc (s. Waldenstrom). Die plotz- 
lichen starken Schmerzen im linken Obcrbauch und das anhal- 
tende heftige Erbrechen kdnnlen auf einer Milzvenenlhrombosc 
beruhen, die durch die Tlirombozythamie begiinstigt vmrdc. Die 
Atiologie der Tlirombozythamie bleiht bei dicser Annahmc allcr- 
dings unklar, ■n’'ahrend w'enn man die hlilzvcnonlhrombosc nicht 
als Folge der Dirombozylhamie ansieht, sondern als Komplika- 
tion der epitheloidzelligen Granulomatosc, bei der die Milz haufig 
befallen ndrd, die Erklarung mit dcr splenopalliischen Markivirkung 
offenbleibt. Alan kdnnte an eine isolierte Entliemmung des mega- 
karyozjdopoetischen klarkantcils durch einc partiellc Unterfunk- 
tion der hyperplastischcn Milz denken, ^Vcnngleich die Riesen- 
zcHzalil im Mark bei jeder splenopathiscbcn hlarkliemmung cr- 
hoht ist. Diese Erbohung ist aber in dcr Rcgcl niebt so hochgradig. 


vnn 10 r bclastet; Pal. ist die jungste 

, Geschmstem. Sic leidet seit dem 7 Am Lebensjahr an Fcltsucht 
die mit keiner Beliandlung bccinflussl worden konnto. Mit 5 Jahron 
rusenschivellungen im Anschluss an Zahnextraktionen. Danach Unfall 

F. tec Pal. metomajs operiarl ,vcEa» mpcalc. Mil 12 Jate„ iv'scn Icr 
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tuberkulosen Coxitis 2 Jaiire mit Extension nnd 2 xveitere Jahre in Wi. 

.'"To f ' Jahr Solbader. Mit 15 Jaliren Augenentsund J? 
Mit 40 Jahren erkrankte Pat. meder mit Schmerzen im rechten HuLl 
lenk nnd im Riicken. Zuerst wurde Rheumatismus, dann 'i^'irbelcaulen 
nnd Hiiftgelenktuberkulose festgestellt, weshalb Pat. 3 % Jahre l^g im 
Spital behandelt ■\vurde. Von bier Einweisung in die Heilstatte. 

Befund: IQeine (150 cm) Pat. mit enormer Adipositas, mit derien 
grossen Fettwulsten, Hals zmschen dem adiposen Gesicht nnd Rnmpf 



Abb. 3. Fall 3. Endokrine Fetlsucht (Surrenalismus). Gleickmassige Ver- 
teilung der Fetlsucht aul Rumpf u. Extremitaten. 


verschwunden. Die extreme Adipositas ist ziemlich gleicbmassig aul den 
ganzen Korper rerteilt, Rumpf, Extremitaten, Gesicht sind gleicher- 
massen befallen. — Dunkle Komplexion, starker BarRvuchs. Achsel- und 
Schamhaare normal. Menses mit 13 Jaliren, immer zu schvrach, oft mona> 
telange Amenorrhoe. Zalme carios. — Lungenbefimd physikalisch und 
rontgenologisch norma], das linke Zvrerchlell ist weniger gut verschieb- 
lich als das rechte. Deutliche Druckempfindlichkeit der V^rbelsaule 
bei D X — D XII, kein Stauchtmgsschmerz. Starke Druckempfindlich- 
keit der rechten Hiiftgegend, Be-wegungen des rechten Seines unmoglich. 
Die Rontgenaufnahmen der .Wirbelsaule zeigen Verschmalerung von 
D X und D XI, Verschmaleiung der Z-wischenvrirbelscheibe, beginnende 
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fiBER THR0MB0zYT^AmE^ ^ ZwischemvirbcW z^^^schen 

keilformige Versclimelzung beider^^irb . 

D XI Tind Xir ebenfalls verschrnalerL ^^^ftgelenke cine crhebbchc 

Osteofibrosis mit starkem Oslcopclxosis, wbr scbem- 

kann bier, also keino Tuberkulose, so«^ r. - ^ 

lich auf endokriner vorbegen I ' Dafiir spracb 



AU.i. Falls. Ronlgenbild dcr Hfillgclenkc u. Obcrsclicnkcl: 0 .^ 1 eosklcrosc. 


Blutdruckvon 210/140 mm ITg. Bkg: Linksposilionslyp, ncgativ (Ab- 
leitung von der recliten Kammorj. N’uclilcrnblutzuckcr OS mg %, Bolas- 
tungskurve nach 50 g Glukose (oral): Ansticg maximal auf 180 mg % nach 
Minulen und Abfall auf 115 mg % nacli 2 Slundcn. Die Kurve ivar dop- 
pelgipfelig, der Abfall verzogerl. 

BlutbUder: zeigt die Tabello 1 . 


Tabelle I. 


Datum 

Erythroz. 
in Million 

s „ 

d 

*3 

c 

>A 

d 

SsS 

m 

B 

5:? 

C 

W 

c; 

Segment. 

/o 

d 

S“' 

d 

c 

o 

Vw 

<5 

Thronibo- 

zyten 

tc 

c 

5 S 

|e 

w 

3.10.41. 

4.C 

94 

10,700 

B 

5,0 

3.0 

75.0 

1.3.0 

9.0 

bh 

21 

20. 2.42. 

4.68 

98 

8,500 

B 

3.0 

10.0 

03.0 

20.0 

4.0 


18 

4, 5,42. 

5.325 

96 

6,050 

0.5 

4.0 

2.5 

74.5 

1.3.0 

.5.5 


IS 

3.10.42. 

4.6 

94 

6,850 

— 

.3.0 

1.0 

68.0 

23.0 

5.0 

Bmnnra 

20 

15.12.42. 

5.2 

94 

8,050 

0,5 

8,0 

2.5 

61.0 

23.0 

5.0- 

wiBi 

12 
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Es ergab sicli also immer eine erhebliche Plattchenvemehrung wahr- 
ond die Erythrozytenzahl normal und die LeukozytenzaM nur voriiber- 
gehend und^ leicht erlidht ^va^. Das Differentialblulbild zeigte oft eine 
Lymphopenie und leichte LV, zum Schluss eine Eosinophilie von 8 

Sternalpunktat: Punktion wegen der Dicke der-Corticalis sch^eriff' 
Proerythrobl. %, Makrobl. 3 2/3, Normobl. 17 %, Myelobl. 1 , Promyeloz 
5 2/3, halbreife Myeloz. 9 2/3, reife Myeloz. 14, Metamyel. 14 J/g, Slabk. 
11 2/3, Segment. 12 baso. Myel. 1 Reife 1 , eos. Myeloz. 5 Meta- 
myel. 3 %, Reife 3 %, Lympho. 5 2/3, Mono. 2/3, Megakaryozyten 5 2/3 
Plasmaz. 3 2/3, jg. Ret. Z. 1 1 / 3 . phag. Ret. Z. 3 %, Endz. 1 / 3 , Fettz. %. 
— Es ergab sich eine deutliche Megakaryozytenvermehrung bei leichter 
Hypoplasie der Erythropoese und LV der Granulozytopoese. 

Es handelte sich also urn eine isolierte Thromboz 3 dhamie bei 
einer Kranken mit Spondylitis, endokriner Fettsucht, Osteoskle- 
rosis der Oberschenkel und Hypertension. Trotz der Osteosklerose 
und Hypopksie der Erythropoese war im Sternalpunktat eine 
Megakaryozytenvermehrung feststellhar. Die Klarung der Art der 
innersekretorischen Storung war nicht einfach. Wir nahmen eine 
tJberfunktion der Nehennieren an, wohei sowohl die Nebennieren- 
rinde (Fettsucht und heterosexuelle Behaarung) als auch das 
Nebennierenmark (Hypertension) beteiligt sind. Da die Fettsucht 
seit Kindheit besteht, liegt es nahe, dass primar die Nebennieren- 
rinde befallen war und es sekundar zu einer Markbeteiligung kaiti- 
(Adenom?). Die Moglichkeit, das es sich nicht um einen Hirsutis- 
mus suprarenalis, sondern um eine primare Hypophysenaffektion 
mit Hberfunktion des corticotropen Hormonanteils und dadurch 
bedingte Nebennierenhyperplasie handelt, wurde von Anfang an 
in ErWagung gezogen. Die Rontgenaufnahme des Schadels ergab 
ein normales Bild der Sella turcica. Eine hypophysare Fettsucht 
anderer Art, etwa der Morbus Cushing konnte ausgeschlossen Wer- 
den, Weil dabei die Verteilung der Fettsucht eine andere ist (Rumpf- 
fettsucht) ferrier Weil dabei eine tJberfunktion des Knochenmarkes 
mit Osteoporose (Knochenbriichigkeit), Polyglobulie, Hyperglyka- 
mie und Hyperkalzamie besteht; alle diese Symptome fehlen aber 
in unserem Fall, nur die Hypertension ist gemeinsam. Die Froh- 
lich’sche Kranklieit kommt Wegen der andersartigen FettVerteilung 
u.a. nicht in Betracht. Eine Fettsucht infolge Dys- bzW. Hypo- 
funktion der Keimdriisen kann ebenfalls ausgeschlossen Werden. 
Die Unregelmassigkeit der Menses und Hypomenorrhoe spreclien 
^War fiir eine Beteiligung der Keimdriisen; diese ist aber .sicker 



».T «c. 3.(1, 

.e,<u„dar, WOU Cic Fettsucht .angc 
Vorteiluag cine andcre sem mmrta 

tischc Vcrsuchc mit mass, von Boson von K .m Intern 
(Ovocyclin Ciba, HogiVal, Ocstomcnin n.a.) fi 
Als Mnfte Form clcr FcUsuclit bamc die ccrcbralc Form in B 
■ fraclit Jur die aber ebcnfalls koine Anballspunkte r,u fmden waren. 

Weis Sicberstellung dor Biagnose garden vemebjcclene 
Untersnebungen durcbgefnbrt. Dnreb eine 
oranbie suebte id. eine eventuclle Lagcandernng der 
don Ncbcnniorenlnmor daranslcllen. Bin o.mvandfre.er Be in d 
war niebt zu erheben, Wenn aueb das linke Nicrenbcckcn nndent- 
licher als das rechtc Avar. Die Nicrcnfunktion Avar AVccliselnd, Pal. 
hatte zeitAVeisc viel, zcitAvcisc AVenig Urin. Olmc Einslellung zciglc 
der Volhard’sclic Wasscrvcrsucli cine ubcrschicssondc AusscJici- 
dung: Nacli Tnmk A'on 1 Lilcr Tec Ausscheidung von 1610 cm 
Urin mit einem maximalcn spez. GcAviclil von 1020. Bci Einslel- 
lung auf cine bcstimmle Flussigkcilszufubr fand sicb keino uber- 
sebiessende Ausscbcidung (1050 cm^ Urin), das spez. GcAViebt 
belrug bei dem KonzcnlrationsAa^rsucb 1025. Eine Ncpbrosklero.se 
koiintc also ausgcscblossen AVerden. Audi .sonst Avaren keinc Zeicben 
eincr Arteriosklcrosc feststcllbar, so dass die Annabmc einei 
ondokrinen Hypertension bercebtigt ist. Blulcbemiscbe Unler- 
suebungen, die icb Hcrm Doz. Dr. Scbonbolzcr, Med. Klinik Bern 
A'erdankc, ergaben ausscr cincr leicblcn Erbobung des Serum- 
kaliiims keine sicber patbologiscbcn Yerandcrr"" 


rnnifeii! 


TabeUe 2. 

(^lincralhaushall von Fall 3). 


Serum 

Urin 

Natrium 
mg % 

Kalium 
mg % 

Chlor 

mg % 

Calcium 

% 

Phosphor 
mg % 

ITarnsloff 
mg % 

Natrium : 
Cliior 
Vorli. 

335 

235 

25.0 

202 

303 

3M 

<1.7 

3.2 

15 

1 .) 

1.15 


MoglicbenVeise gcAVobnlc sicb der Organismus ini Laiifc der 
Jabre an die innersekretorisebe Stoning iind befindet sicb in liezug 
aul den MineralstoffAVccliscl im GlcicligcAvichl.' Auf Griind der 
eben angcfuhrten Befundc crsclicint uns die Diagnose der Neben- 
nierenuberfunktion trotzdem am AA^ahrscheinliclislen. 

23 — Ada mcd. scaadinav. Vo/. CXIX. 
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Wir haben bier 3 grundVerschiedene Falle vor uns, die ausser 
der Thrombozythamie und Megakaryozytenvermehrung nichts 
Gemeinsames haben. Eine Ursache der Plattchenvermelirung 
konnte nur im Fall 1 mit dem metastasierenden Bronchialkarzi- 
nom ermittelt -Werden, Weil hier im metastasenfreien Sternum 
die Riesenzellvermehrung fehlte, wahrend sie im mit Metastasen 
durclisetzten Trochanterpunktat. deiitlich War. Im zWeiten Fall 
mit der epitheloidzelligen Granulomatose (Morbus Boeck) war die 
Ursache der Thrombozythamie nicht zu eruieren, sie fulirte aber 
wahrscheinlich zu klinischen Erscheinungen infolge einer Milz- 
venenthrombose. Im dritten Fall von Surrenalismus land sicli 
keine Beziehung der endokrinen Storung zur PlattchenVermehrung, 
im Gegenteil, es lag eine Osteosklerose Vor, die rontgenologisch 
und an Hand derUicke der Corticalis auch bei der Sternalpunktion 
nachgewiesen werden konnte. Im Myelogramm zeigte sick hier 
eine Hypdplasie der Erythropoese und Reifehemmung der Granulo- 
zyten, so dass eine isolierte Riesenzellvermehrung bestand. Im 
Fall 1 land sich ebenfalls eine Flypoplasie der Erythro- und Granu- 
lozytcnpoese, wahrend im Fall 2 mit der Anamie eine leichte 
Hyperplasie der Erythropoese zu linden wmr. Da unsere Kranken 
den jiingeren und mittleren Altersstufen angehorten, konnte die 
Ansicht von Reid, dass es sich um eine Krankheit alterer Leute 
Jiandelt nicht bestatigt werden. Auch die Chronizitat des Ver- 
laufes trifft fiir unsere Beobachtungen nicht zu. Vielleicht sind 
diese Charakterziige nur der essentiellen Thrombozythamie eigen. 


Zusammenfassung. 

Wahrend bei Thrombopenien zahlreiche Blut- und Knochcn- 
marksuntersuchungen vorliegen, Wurden Untersuchungen bei tlber- 
funktion der Thrombozytopoese kaum durchgefuhrt. Es wird 
zWischen essentiellen oder primaren und sekundaren Thronibo- 
zythamien unterschieden, je nachdem, ob die PlattchenVermeh- 
rung den einzigen pathologischen Befund bildet oder aber eine 
Nebenerscheinung bei einer bekannten Grundkranklieit ist. An 
Hand Von 3 eigenen Beobachtungen Wird eine iUDgrenzung des 
Krankheitsbildes versucht. In bezug auf das quantitative Moment 
wird nur dann Von einer Thrombozythamie gesprochen; Wenn die 
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Plattclien auf das Dreifaclie (oder mehr) dcr Norm vermchrt sind. 
Ein Polyzythamie ist klinisch und hamatologiscli Icicht auszu- 
scliliessen wenn man nur isolierte TJirombozytcnVermclirunpn 
beriicksichtigt, ferncr aucli YVeil die Thrombozytbamic revcrsibcl 
ist und ohne Hypertension Vcrlauft. Audi gcgcn einc sog’. klcga- 
karyozytenleulcamie ist die Abgrenzung leicbt, yVcil bci dcr Tlivom- 
bozythamie der Icukaniisclic Umbau dcs Knodicnmarkcs und die 
MegakaryozyteniiN'udicrung in den extramcdullaren Organen fdilcn, 
ausserdem felilt bei der Mcgakarj’ozylcnleukamie dicenormePJatt- 
chenvennclirung im Blut. Gcgcn die banalcn infektiosen Pialtdien- 
vermclirungen ist die Abgrenzung an Hand dcr Platlchcnzalil 
mdglicli deren Eriidliung sich liicr mcist in bcsdioidcncrcn Grenzen 
halt. Ferncr felilt bci infektiosen TJ)romboz3i.cnvennclirungcn, 
wic udr iins bei vielcn rnfektionskranklicilcn unci licsondcrs bci 
Tuberkulose uberzciigcn konnlcn, die Mcgakaryozylcnvcrmdirung 
im Sternalpunktat; vielleidit licgt bier nur cine Hberfunktion dcr 
Riescnzdlen vor. In unscren drei Fallen konnlo im Knoclicn- 
markspunktat cine deiitlichc Ricscnzcllvermchrung nadigow'icscn 
werden, ivobci die reifen Megakaiyozylcn gegeniiber den klcga- 
kai^'oblastcn uberv,'ogcn. Einc Beziduing ziir Grundkrankbeit 
konnte nur in cincm Fall von Broncliialkarzinom mil Knoclicn- 
niarkmetastasen festgestcllt wrden, bci dem in dcr Nacbbarscbafl. 
dcr Metastasen im Trochanlcrpnnklat rcidilicli Ricscnzcllcn zu 
finden waren. Bei den andcren bciden Krankcn (Morbus Boeck 
und Surrenalismus) konnte cine solclie Bezicluing niclil aufgcdcckl 
werden. IHiniscli kann sich die Tiirombozylhamic durch Noigung 
zu Tiirombosen bemerkbar maclicn, so dass sic auch einc prak~ 
tisch-klinische Bcdcutung Jiat. 
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From Ihe 


Medical Deparlment B of the RigshospitM, Copenhagen. 
(Chief: Professor Erik Warburg, "M- B-)- 


Alternating Hyperthyroidism and Myxoedema. 

By 

TORBEN ANDERSEN and MOGENS TRIER, 

(Svibinilted for publication AugnsV 11, 1911). 


■ In The Lancet of January 16, 1943, Herman Zondclc reported I he 
case of a patient suffering from Grave’s disease, who within one 
year, after iodine and X-ray treatment, developed nnoioedema 
which lasted nearly four years; then, as a result of mental dislnrl)- 
ances Grave’s disease developed again and was cured under seda- 
tive treatment. 

The author takes this case to support the view that hypcrfunc- 
tion as well as hypofimctiou of the thyroid must be due to factors 
outside this gland; neurogenic or humoral (th 3 Totropic hormone 
of the pituitary'), whereas he thinks that the hypothesis about the 
transition from Grave’s disease to myxoedema being due to tempo- 
rary functional exhaustion of the thyroid has to be discarded, 

Thiscommunicationinvites us to publish Ih.e following case which 
to ns seems even more striking than the one reported by' Zondek. 

A woman, 41 years old, (Record No. 246/44) was admillod to the 
Medical Dep. B. of the Rigshospilal tlio first time on 3/8/1935 and the 
IStli lime on 11/4/44. On her first .admission .slio presented pronounced 
signs of exophthalmic goiter: nervous restlessness, palpitation of flic 
heart, tremor, loss of weight, attacks of diarrhea, loss of hair, enlargement 
of the thyroid, exophthalmus and tachycardia. The rale of metabolism was 
not increased, and this was ascribed to the preceding Ircalmen I with diio- 
dothyrosin. On this account, Irealinenl with iodine was continued. 

The fate of this patient will be evident from the following schematic 
survey, which presumably will illustrate adequately the variations in the 
state of the patient: 
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Treatment 


Sol, sod. iodidi 10: 300 5 cm® x 3 


No treatment 


Tabl. gland, thyr. 400 U, 


800 U. 


400 U. 


600 U. 


533 U. 


No treatment 



Sol.potass.iodidi 10: 300 5 cm® x 3 


HyperthjToidation 


Beginning hypo- 
thyroidation 


Hypothyroidation 


Hyperthyroidation 


On the borderline 
of hyperthjToid- 


HyperlhyToidation 


Gradually again 

hypothyroidation 








nvrr.KTnynoiDisM a«i> mvxokpkma. 


alterxating iiYPr, 


Trealmenl 


Metal)0- conclilion 

Iism 


No treatment 


Sol.polass.iodidi 10: 300 5 cm’x3 


30/3 

17/6 

18/e 

G/10 
7/10 
10/10 
11/10 
14/10 
28/10 
28/10 
3/11 
10/11 
11/11 
17/111 
1: 1/4 

• 6/G 

7/6 
15/7 
August 
1: 13/4 


Tabl. gland. Ihyr. 200 U. 


400 U. 


300 U. 


400 U. 


No trcnlincnl 


126% 

127% 

120 % 


Subtotal tlijToidcctomy (Colloid 
goiter Avilli Ijnnplioid infiltration) 
No treatment 


Hypcrthyroidatlon 


73%M llypotbyroidatlon 


80% i 


109% 

100 % 


Ilyiierthyroldalion ! 


Nonual 


Comments. 

As mentioned already, on her first admission to tlie Jiospilal 
the patient presented pronounced signs of exophthalmic goiter 
without increase in the rate of mclaholism, which at that time was 
attributed to the preceding treatment willi diiodotliyrosin. It is a 
strildng feature, however, that during later oliscrvations, prior to 
the performance of thyroidectomy the jiaticnt again had symptoms 
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of hyperthyroidation -with a rate of metabolism round 100%. 
During half a year of treatment with potassium iodide there was 
a gradual development of pronounced symptoms of hj^iothyi-oida- 
tion, and the rate of metabolism fell to about 80 %, whereafter all 
treatment was discontinued. On readinission, one year later (1937), 
the condition of the patient was unchanged, however, and now she 
was treated with thyroid gland tablets in varying doses for a little 
.more than 2 i/g years. Although her metabolism under this treat- 
ment kept within the normal limit, the patient again had (for the 
second time) symptoms of hyperthyroidation, on wiiich account the 
thyroid therapy w'as discontinued (in March 1940). 

Now the patient received no treatment for about one 3 'ear, but 
the symptoms of hyperthyroidism persisted, and the metabolism 
increased to nearly 140 %, wiiereafter the iodine treatment was 
instituted again (April 1941). Under this treatment hypothyroida- 
tion developed for the second time, wuth a fall in the rate of meta- 
bolism of about 80 %, and after four months the iodine treatment 
was again discontinued (September 1941). 

Now the patient received no treatment for four months, and in 
this period a pronounced state of hyperthyroidism developed 
for the third time. As these alternating changes in her state of 
health w'ere unbearable for the patient she was finally advised to 
submit to operative treatment. 

On hlarch 12, 1941, after preoperative iodine treatment, subtotal 
thyroidectomy was performed. 

After the operation the patient had h 5 ^pothyroidation for the 
fourth time and was treated with thyroid gland tablets. After a 
transitory overdosage, which resulted in symptoms of hyperthyroi- 
dation, the thyroid gland treatment was discontinued in June 1943, 
and the patient has received no treatment since. In April 1944 her 
metabolism was still normal. 


On recapitulation of our observations in this case, our findings 
may be summed up as follows; A woman in the forties is suffering 
from pronounced symptoms of exophthalmic goiter in spite of a 
normal or slightly elevated rate of metabolism. Under iodine tieat- 
raent the metabolism falls to absolutely pathological values, and 
this is accompanied by the development of symptoms of a well 
characterized hypothyroidation. This phenomenon is observed 
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three times, as in the intermediate period — in Avliicli slic receives no 
treatment or is treated villi a tlijToid preparation — she lias 
symptoms of hyperthyroidism. After thyroidectomy she now 
appears to be cured. 

It looks as if the »norma]» state of health of this patient lias been 
a hypothyroidism in which she has developed a morbid condition 
of h5^perth3Toidism or dystlmoidisni. 
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From the Medical Department of the Frederiksborg County Central 
Hospital, Denmark (Chief Physician: Torben Andersen, M. D.) 


Death after Treatment with Thiourea for 
Hyperthyroidism. 

Preliminary Experiences with Thiouracil. 

By 

TORBEN ANDERSEN. 

(Submitted for publication August 14 , 1944). 


On January 8, 1944, a patient suffering from hyperthyroidism 
was admitted to our department. This patient was a women, 37 
years old, wife of a laborer (Rec. No. 354/44). Tliere was no doubt 
about the diagnosis. Her metabolism had been measured ambula- 
torily 5 — 6 weeks before admission and was then found to be 169 % 
and 179 %. Prior to lier admission her physician had treated her 
with iodine. The metabolism had not been watched under this 
treatment, but after a transitory improvement, her condition had 
again become worse, and on admission lier metabolism was 167 %. 
In this department slie was treated with sodium iodide solution 
10: 300, 10 cm® x 3 daily, and the dose was increased gradually to 
sodium iodide solution 20: 300, 15 cm® x 5. Presumably on account 
of the previous iodine treatment, in spite of this great dosage, the 
patient did not become suitable for operative treatment. The 
metabolism fell to about 140 %, it is true, and it kept at this 
level for 6 — 7 weeks, but her genei'al condition was poor, and the 
electrocardiogram showed signs of progressive damage to the myo- 
cardium. 
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At this point of lime I got acqoaintcd svitll tile svoAs ot AsWTOd 
and Htasn'orth (Tl>e Lancet, August 14, 1943, p. 19/ nnd Oclobe. 
16, 1943, p. 465). In vi^^v of the promising resnUs reported hy 
these authors, on March 3, 1044, we commenced to treat the pati- 
ent with thiourea, which was kindly placed at our disposal by 
Lovens kemiske Fabrik, Copenhagen. For 2 weeks the patient was 
given 1.50 g thiourea daily. Oning to our slight experience con- 
cerning the effeclivily of this remedy, and liecausc ils effect wa.s 
claimed not to commence until about the tenth day of Ircalincnl 
we continued with the same dosage of iodine as before — also be- 
cause, according to Himsworlli, the iodine therapy would not 
counteract the effect of thiourea. No favorable effect on the con- 
dition of the patient could he noticed, however. Because of elevation 
of the temperature, her melabolism was measured only once under 
this treatment (on the 4’ day of treatment) when it was MG %, 
Three days after the discontinuance of the trcnlinenl the inolabo- 


lic rate was found to bo 1G5 %, 

Under this treatment the patient soon became nansealed, and 
one day she vomited once; her breath had the peculiar swccti.sii 
fetor, which seems to me to remind of boiled calsify roots. On the 
3’ day of treatment there was already a slight rise in temperature 
to 37.8°, and from the T day the temperature rose further, reaching 
39.4° on the 11’ day. As we took this rise in tcinjicralure as a sign 
of drug fever, the administration of thiourea was discontinued on- 
the 10’ day. On the 12’ day the tcinpcratnrc was 38.2°. On the 13’ 
day the patient was again given thiourea for two days, which re- 
sulted in a new rise in temperature to 40.5°. After discontinuance of 


this treatment on the 14’ day (the patient had then received alto- 
gether 16.5 g thiourea) tlic temperature fell rapidly to about 38°. 
and on the 17 day after the institution of the treatment the mor- 
ning temperature was 37.5°, On this day the patient died suddenly. 
In the morning she had been feeling well, while her metabolism 
was determined, although slie was rather drowsy. In the afternoon 
she suddenly vomited and became cyanotic; her pulse was not 
pal^ble, and she .stopped breathing within a couple of minnlcs. 

Tlicre can be no doubt that the patient died of cardiac disease 
and .mder.creumstances fvWc!., as fat as I kno.v, have not been 

Sn of tl” eoilor patients. Prior to the inslit,,- 

ot the tlnonrea treatment, the eIcelroc.ardiogram showed 
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TOUBES ANBEKSEN. 



‘ Fig. 1. Electrocardiograms taken 1) immediately before the institution of 
treatment; 2) 2 weeks after the institution of treatment; and 3) 3 days after 
the discontinuance of the treatment, on the day the patient died. 

sinus rhythm with deep inversion of the T waves in all three leads. 
On the 14’ and 16’ day after the institution of this treatment the 
electrocardiogram showed auricular fibrillation w'ith inverted T 
weaves. On the 17’ day after the institution of the treatment — that 
is, on the day the patient died - — .she bad a slow' sinus rhythm 
with a heart action of 40, without any preceding administration 
of digitalis or chinidin, and this phenomenon w'as checked up seve- 
ral times; simultaneously all the T w’aves had become positive and 
the Q-T interval wms prolonged (0.580 sec. as against 0.505 sec. 
given by Kaj Larsen as the upper normal limit). 

Tliat the T w'ave turned positive may pre.sumably be interpreted 
as a phenomenon secondary" to the brad 3 ’'cardia TOth the resulting 
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iniprovenient of the beat volume. Tbe prolongation of the Q-T 
interval is not due to hypocalcemia as the serum calcium on the 
same day was 5.2 m.equ. As to the cause of tlie bradycardia, 
should not venture to decide in this question. To call it the resul 
of vagotonia would merely mean a shift of the puzzle to a new 

place. 

Autopsy revealed enlargement of the heart and diffuse enlarge- 
ment of the thyroid, which on microscopic examination presented 
a picture corresponding to that of exophthalmic goiter Avith a rather 
sh'ght iodine reaction hut Avithout atypical cliangcs of any Kind. 
No further information was afforded by the autopsy. 

At the same time avc Avere treating another cxojihthahnic goiter 
■patient — a Avoman, 55 years old, Avife of a Avatchman (Hec. No. 
562/44) — Avith thiourea. She had not been treated Avith iodine 
preA-iously, and hence she Avas gi\'en no iodine hoav. Otherwise she 
receiA’cd the same treatment as the preceding patient. On the 12’ 
day of treatment her temperature commenced to rise and on the 
14’ day, in the cA'ening, it reached 38.2‘. On the following day this 
treatment Avas discontinued (after, tlie patient lind received alto- 
gether 21 g thiourea), and in the following tAvo days the tempera- 
ture fell to a normal level. Under the treatment polyarthritis-like 
phenomena appeared in the finger, aatisI, .shoulder and ankle 
joints, and the patient had also similar dyspeptic symptoms as tlic 
preceding patient. But there Avere no ahnonnal cardiac ])heno- 
mena, and the patient did not suffer any other harm, ruder the 
treatment the metabolic rate fell from 170 % to Mt! % and after 
the discontinuance of the thiourea llicrapv the decrease in Die 
metabolism continued to 121 % Avilhout any other trealmeut. 

Tlie only nntoAvard effects de.scribcd so ''far in treatment Avith 
thiourea (apart from nausea, vomiting and SAvecti.sh fetor) arc 
pnulocvtopema and thromhopenia (NcAAxomb A Deane 'fhe 
Lancet Fchmmy 5, 1944, p. 179). Our second patient presented 

Ml m the eraniilocj le count (71 %, C3 nnd .15 %) ,viU.m,t Icco- 
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TORBEK ANDERSED. 


After these poor experiences with thiourea, so far we have now 
treated 5 patients for exophthalmic goiter with thiouracil CThvra- 
cil )>Leo»). 

Case 1. 

This was the case of the above-mentioned patient who survived the 
treatment with thiourea. As mentioned, after the discontinuance of this 
treatment her metabolism fell off to 121 %. 4 weeks after the disconti- 
nuance of this treatment the patient was given thiouracil, 20 eg x 3. 
Under this treatment the metabolism fell of further, to 117 %, and on the 
15’ day after the institution of the treatment (the patient had then received 
altogether l.lgthioruracil) subtotal thyroidectomy was performed, without 
pre- or postoperative iodine therapy. The administration of thyracil was 
distontinued on the day of the operation. Postoperative course without 
complication. After the operation the rate of metabolism was 105%. 

Case 2. 

This patient (Rec. No. 543/44) showed a rise in temperature on the 9’ • 
day of treatment, increasing to 38.7° on the 11’ day of treatment, where- 
after the administration of thiouracil was discontinued. The patient had 
then received 6 g thiouracil, and in the following two days the tempera- 
ture fell to a normal level. Under this treatment the patient further had 
leucopenia — white blood count: 5280, 3360, 2920, 2880 — but not rela- 
tive granulocytopenia or definite thrombopenia. The rate of metabolism 
had fallen from 174 % to 130 %, however, and one week after the discon- 
tinuance of the thiouracil therapy, subtotal thyroidectomy was performed 
after preoperative iodine treatment. The patient was also given postopera- 
tive iodine treatment; and the course of the case was uncomplicated. 

Case 3. 

This patient (Rec. No. 704/44) presented arrhythmia perpetua with 
increasing pulse deficit on the 9’ day after the institution of thiouracil 
therapy. This treatment was discontinued on the 17’ day (after the patient 
had received altogether 10.2 g). Under the following iodine treatment 
(without any other therapy) the patient had again sinus rhythm. There 
was no leucopenia or thrombopenia. In this patient only a slight fall in 
metabolism was obtained; from 157 % to 147 %. 

Case 4. 

This patient (Rec. No. 855/44) showed on the 9’ day after institution of 
thiouracil therapy a rise in temperature to 38.8° that went on to 39.7 
on the 10’ day, whereafter this treatment was discontinued (the patient 
had then received altogether 6 g thiouracil) . During the following days the 
temperature fell to normal level. In this patient the treatment had no in- 
fluence on the metabolism which kept unchanged at 160 . 
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Case 5. , 

The fifth patient (Rec. No. 783/4-1) sliowed after 12 days of Ihiouracil 
therapy (total dose of 7.2 g) AA-lthout any complications, a fall in the mota- 
bolic rale from 177 % to 124 %, whereafter there Avas a ne^Y rise in the 
metabolism to 148 %. The treatment is now being continued with increas- 
ing doses of thiouracil. 

In summing up these few experiences with thiouracil Ihcrapy 
it may' safely be said that in 3 out of o cases we have observed a 
definite fall in the metabolic rate, whereas 2 cases show'cel only a 
slight effect from the treatment or none at all. Under the ircalmcni 
wilh thiouracil we have observed ihc appearance of drug fever, leuro- 
penia and arrhijthmia perpetua. All these phenomena appeared on 
the 9’ — 10’ day of treatment. 

So there is every reason closety to watch thc.se jialicnts wilh 
a view to complications on the part of the heart and the hcmalo- 
poietic organs. I think, therefore, that this trcalmcnt absolutely' is 
unsuitable for continuous home therapy, and we arc not yet so con- 
fident or feel so safe in the treatment of onr exophthalmic goilcr 
patients w'itli thiouracil as with llie old preoperalive iodine ti'oat- 
ment which has been tried out thoroughly. On the other hand, it 
may be that the operation on the patients showing an optimal effect 
from the thiouracil therapy may be carried out wdlh greater confi- 
dence than on the patients recemng preoperative iodine trealmenl, 
as presumably the risk of the dramatic postoperative thyrotoxic 
crisis is avoided in the thiouracil-trcated patients. 
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(Chief Pathologist: Svend Petri, M. D.) 


Studies on the causation of experimental gastro- 

prival pellagra/ 

IV. Therapeutic Experiments on Pig with Preventive Paren- 
teral Administration of Vitamin Bg. 

By 

SVEND PETRI, FLEMMING N0RGAARD and WILLIAM KLER. 
(Submitted for publication August 25, 1044). 

Introduction. 

In a preceding paper (1944) we have demonstrated that experi- 
inenlal gastroprival pellagra (= the experimental endogenous neuro- 
cutaneous symptom complex) in pups is influenced markedly by 
parenteral preventive treatment with vitamin Bg- This positive 
therapeutic result forms a striking contrast to all the previous 
therapeutic experiments carried out by us on total-gastrectomized 
pigs with various other vitamins B. 

As the employment of pigs for our systematic therapeutic exper- 
iments is more desirable than the employment of pups, and as 
this now has become practicable again, we have carried out a new 
therapeutic experiment on this species with vitamin Bg that Avill be 
reported in the following. The purpose of this experiment has been, 
partly to make possible a direct comparison with our other thera- 
peutic experiments on pigs, partly to check up and possibly supple- 
ment the above-mentioned experiments on pups. 

^ These studies were carried out with the aid ol a grant from Kong Chris- 
tian X’s Fond. 

Translation from Danish bj' Hans Andersen, M. D. 

Tlie vitamin preparation was kindly placed at our disposal by the »Bayer> 
concern. 
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Material and Technique. 

On account of the available amount of vitamin Be and Avilh a long 
period of treatment desirable, this experimental study could be carried 
out only on one pig (No. 138). The age of the animal at the time of the oper- 
ation (7 — 8 weeks), the performance of total gastrectomy with end-to-end 
anastomosis, the diet given the animal, the general experimental con- 
ditions and the blood examination have, all been identical Avith these as- 
pects of the previous experiments. 

The observation period after the operation AA’as 409 days; the period 
of treatment (instituted 2 Aveeks after the operation) 395 days. The A'itamin 
Be preparation was the same as the one emploj'ed previously in experi- 
ments on pups (»Bayeri>, 1 cm^ containing 10 mg synthetic crystalline 
aderminhj’drochloride); it was given parenlerall}’’ (intramuscularly), 0.7 
cm® once a week during the first 191 days, 1.0 cm® lAvice a Aveek during the 
last 204 days. 

The total dose of A'itamin Be giA’en this pig has been 76.9 cm® — 769 mg 
aderminhydrochloride. Corresponding to the gain in AA^eight of the animal, 
the daily dose per kg of bodj' Aveight has been from 65 to 23 y in the first 
period of treatment, and from 63 to 40 p in the second period of treatment, 

A non-operated and non-treated pig (No. 153) and a total-gastrccto- 
mized, non-treated pig (No. 156) have serA’cd for comparison and control. 


Experimental Results. 

1 . The Total-gastrcdomizcd Pig, treated with Vitamin Bq. 

Clinical Changes. — A clironic non-Ialal morbid condition 
developed that w^as characterized by rather marlied inlubition of 
groAAdh, moderate skin and hair changes, besides certain changes 
in the blood picture. 

The AA^eight Avas increasing gradually from 15 kg to 72 kg, and 
the length increased from 63 cm to 105 cm. The nutrition was 
good, rather above middling. The sldn soon became slight broAvnish 
and scaling, greasy on the back; the hair was thinning out in a rather 
AAude, Avell-defined longitudinal streak on the back, extending 
doAvn on the lateral surface of the hind legs; othenvise the liairs 
were close packed, long, curly, lusterless, and dirty yellow in color. 
In the latter part of the observation period the degree of the skin 
and hair changes Avas decreasing somcAvhat. At no point of time 
could clinical changes in the central nervous system be demon- 
strated; in particular, the posture and gait of the animal were 
24 Aria ined. scandinav. Vol. CX1X„ 
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normal. Its mental habitus was somewhat changed, the animal as 
a rule being cross and irritable, wanting to bite. 

Changes in the blood: The hemoglobin percentage was decreas- 
ing gradually, from 71 to 41. The red blood count was constantly 
normal. The color index decreased from 0.64 to 0.38. The average 
diameter of the red blood cells decreased from 5.39 p. to 4.34 p. 
owing to the appearance of more small cells (minimum 2.0 p.). 
In the first 6 months the wliite blood count varied between 11,120 
and 16,240; in the latter part of the observation period it was slight- 
ly subnormal (minimum 7,000). 

Tlie appetite and defecation were normal throughout the exper- 
iment. The animal was killed by severance of the carotid artery. 

Morphological Changes. — The site of the anastomosis between 
the oesophagus and the pyloric ring looked normal; there was no 
dilatation. The organs, appeared normal. The spleen showed moder- 
ate infiltration with plasma cells, however, and the lymph glands 
and intestinal mucosa were infiltrated wdth eosinophil leucocytes. 

Bone marrow of the vertebrae free from fat; bone marrow of 
the femur almost free from fat; in both places, considerable in- 
crease in the erythropoiesis. Bone marrow of the tibia: fatty marrow 
with slight oedema. 

Central nervous system. MacroscopicaUy and microscopically 
perfectly normal in all sections. 


2. The Non-operaled and Unireaied Control Pig. 

This animal developed normally and was killed at the age of 
248 days. Length 135 cm.; weight 140 kg. Clinically and morpholo- 
gically the animal presented perfectly normal features. 


3. The Total-gaslreciomized, Non-vitamin-ireaied, Control Pig. 

ClimcaUy and morphologically this animal developed the usual 
typical picture of gastroprival pellagra (see below). The animal died 
at the age of 362 days, nith an observation period of 317 days after 
the operation. Length 81 cm. Weight 23 kg. 


Recapitulation: A total-gastrectomized pig was given cont 
nous preventive treatment tlirough a period of 395 days w 
intramuscular injection of xdtamin (altogether 769 mg aLm 
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hydrochloride; daily dose per kg of body weight, min. 23 y, max. 
65 y). Clinically some features of the gastroprival symptom com- 
plex developed; inhibition of growth, skin and hair changes, moder- 
ate isolated hypochromia, microcjdosis, and erythroblastic hyper- 
plastic bone marrow. But the central nervous system appeared 
normal. 

Two animals served as controls; a normal pig and a tolal- 
gastrectomized, untreated pig. Conspicuous differences were 
found between the treated animal and, not least, the last-men- 
tioned control (see below). 


Comparison with our Previous Experimental Results. 

1. In pigs, (including the above-mentioned control No. 156) 
total gastrectomy is followed constantly by the development of a 
very severe chronic and fatal illness (»experimental endogenous, 
gastroprival pcllagra») which is characterized by: inhibition of 
grONAdh (arrest of growth), symmetrical skin and hair changes, 
emaciation, hypochromic and microcytic anemia, clinical and 
morphological degenerative changes in the central nervous sys- 
tem, together with hyperplasia of the bone marrow [1937 (1), 
1937 (2), 1938 (1), 1938 (2), 1940 (1), 1940 (2), 1941.) 

From the present therapeutic experiment on the tolal-gastrecto- 
mized pig it is evident that preventive parenteral administra- 
tion of vitamin Bg has a pronounced effect on the gastroprival 
symptom complex. Thus the changes in the central nervous system, 
the marked emaciation and the fall in the red blood count other- 
Avise observed in this lesion arc here completely absent. The skin 
and hair changes together Avith the inhibition of gcGAAdh have here 
been reduced in some degree. On tlie other hand, the fall in hemo- 
globin percentage, the microcytosis and the hyperplasia of the bone 
marroAv have not been influenced by the treatment. 

2. In contrast to the outcome of our previous therapeutic 
experiments carried out on pigs under the same conditions Avith 
vitamin Bj, lactoflavin and nicotinic acid [1938 (2), 1940 (2), 
1940 (3)], vitamin Bg is the only one of the vitamins B tried out 
so far that in this animal species has shoAvn any therapeutic effect on 
the pellagrous s3'mptom complex, i.c., a direct and specific effect, 
independent of the presence of the stomach. 
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3. There is considerable agreement between the result of vita- 
min Bfe treatment of pups for gastroprival peHagra (1944) and the 
outcome of the treatment of the present pig. Thus the extent 
and degree of the therapeutic effect on the various components of 
the symptom complex have been about the same in the two species. 
In particular, the conspicuous effect of this vitamin on the chan- 
ges in the central nervous system has been further established. In 
the pups, however, the vitamin Bg treatment has counteracted 
the skin and hair changes in a lugher degree, whereas the inhibi- 
tion of growth and emaciation are not counteracted to the same 
extent as in the pig. In the case of one of the four pups it might 
have been reasonable to entertain a little doubt concerning the 
complete effectivity of vitamin Bg against the morphological 
changes in the central nervous system, but the findings in the 
present pig experiment appear to have invalidated this doubt. 

4. The present therapeutic experiment on the pig affords addi- 
tional orientation as to the size of the minimal preventive dose 
against the gastroprival neurocutaneous symptom complex. The 
dog experiments did not allow of quite definite conclusions in tliis 
respect because of the following circumstances: the difference in 
the therapy employed in the two groups of experiments (admin- 
istration of vitamin B gin combination with other vitamins Bor by 
itself alone), differences in the dosage of vitamin Bg, and the slight 
clinical and morphological differences observed in the action of 
this vitamin. 


The daily doses of vitamin Bg per kg of body weight given to 
the pups were on an average: min. 60 y and max. 92 y (given 
together with the other vitamins B), and min. 360 y (later 150 y) 
and max. 415 y (later 166 y) (given alone). As the effect of the 


treatment on the central nervous system has to be ascribed to 
vitamin Bg alone, the preventive dose for tlris effect has' been 
between 60 and 92 y. For the other pellagrous symptoms, which 
are only partly amenable to the treatment, the dose of vitamin 
Bg must be at least 360—415 y. But it may also be possible that 
the therapeutic effect here obtained represents the maximum of 

the capacity of vitamin Bg in this respect i.e., that possibly much 
smaller doses are just as effective. 


In the present pig experiment the effect 
been identical with the mosffavorable effect of 


of vitamin Bg has 
the vitamin therapy 
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in the dogs, notwithstanding that the daily dose per kg only amount- 
ed to 23 — 65 y. So the requirement of .vitamin Bg appears to be 
smaller in the pig than in the pups. "What this difference may be 
due to cannot be settled here. It may be that pigs require less 
vitamin Bg than do pups, or the cause may perhaps lie in the differ- 
ence in the type of operation performed on the two species (total 
gastrectomy + resection of the Brunner gland area in pups, total 
gastrectomy in pigs). 


Summary. 

A total-gastrectomized pig has been treated parenterally and 
preventively with vitamin Bg (»Bayer») tliroughout a period of 395 
days. The daily dose per kg was min. 23 y, max. 65 y, and the 
total dose 769 mg aderrainhydrochloridc. The total observation 
period Avas 409 days. 

Tliis vitamin therapy has had a pronounced effect on several of 
the components of the experimental, gastroprival, neurocutaneous 
symptom complex. Particular emphasis has to be laid upon the 
capacity of this vitamin for complete prevention of the degenera- 
tive changes in the central nervous system. 

Tliis experiment has confirmed our experiences from similar 
previous therapeutic experiments on pups. In its nature the effect 
of the treatment has been the same in the two species, whereas in 
degree it has been slightly deviating in some respects. The preven- 
tive dose employed in the case of the totahgastrectomized pig 
has been smaller than the dose required by the pups after essen- 
tially the same operation. 

Of the vitamins B examined so far in this way by us, vitamin 
Bg is the only one to have any therapeutic effect on the gastro- 
prival neurocutaneous symptom complex (vitamins Bj, lactoflavin 
and nicotinic acid Avere ineffective in this respect). 
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Aus der I. Medizinischen Universitatsklinik Helsinki 
Vorstand; Prof. Dr. Arvo Vesa. 


Studien iiber den Diabetes mellitus in Finnland. 

III. Das Vorkommen des Diabetes. 

Yen 

ILMARI VARTIAINEN und OSMO VARTIAINEN. 

(Bei der Redaktion am 16 Mai 1944 eingegangen). 


Beim Ujitersuchen des Vorkommens der Zuckerkrankheit in 
Finnland haben "wir uns in der Hauptsache auf zwei Fragen konzen- 
triert, namlicli 1) Wie gross ist die Zalil der Diabetiker heutein 
Finnland und 2) Sind in der Anzahl der Diabetiker ahnliche Scbivan- 
kungen "wie in anderen Landern nachweisbar. Die Entscheidung 
der ersteren Frage besitzt ausser iJirer theoretischen auch eine 
praktische Bedeutung. Dies geht schon daraus hervor, dass man 
i. J. 1942, wo infoige des Krieges zu einer Rationierung des Insu- 
lins gescliritten weiden musste, von Amtswegen gezwungen ivar, 
Erkundigungen fiber die Zahl der Zuckerkranken einzuziehen. Die 
Umfrage lieferte jedocli als solche keine richtige Antwort, vie wir 
aus folgendem ersehen werden. Indem wir anderseits die Sclwan- 
kungen in der Zahl der Diabetiker untersuclien, schaffen wir eine 
Grundlage ffir die Beurteilung der Frage, wie gross die Anzahl der 
Diabetiker in Zukunft sein wird, und welche Bedeutung der Krank- 
heit vom sozialen Staiidpunkt beizumessen ist. 

Die teilweise unveroffentlichten statistischen Angaben sind 
uns liebenswfirdigerweise vom Statistischen Zentralfafiro zur Ver- 
ffigung gestellt worden. "Wir bitten, bei dieser Gelegenheit dem 
Vorstand der 1. Medizinischen Universitatsklinik, Prof. Dr. ArVo 
Vesa, der uns das Krankengeschichtenmaterial der Klinik fiber- 
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471 rnsulinkonsumcnten) und 2,151 Frauen (429 Insulinkonsumcn- 
ten) 1. In Kopenkagen gab es 1,173 (= 0.2 %) Diabetiker, wasungc- 
fahr der von Kaas (1921) aufgrund der Krankenzulagen berechneten 
Zahl 1,070 entspricht. Norgaard (1932) nalim an, dass es 5-6,000 
Diabetiker gabe, von denen 2,500—3,000 Insulin gebraucktca. 

In Norwegen -wurde die Zaiil der Diabetiker i. J. 1934 aui 
3,488 berechnet, von denen 1,559 (= 0.11 % der Einwohner) 
Manner und 1,929 (0.13 %) Frauen Waren (Hanssen, 1943). 

In Schv/eden scbatzte Lundberg (1929) die Diabetiker aui 
1 % der gesanaten Bevolkerung oder 61,000. Diese Zahl ist im all- 
gemeinen als zu hocb betrachtet worden (Lyon, 1932, Joslin, Dublin 
und Marks, 1934). Die Grundlage der Schatzung Lundbergs bil- 
dete die Diabetesmortalitat, die i.J. 1925 ca 1 % der Gesamtmor- 
talitat ausmachte. 

Schweiz. Hunziker (1922) bereclmete die Diabetiker im 
Kanton Basel auf 0.15 %. Die Berechnung griindete sich auf die 
in .den Jabren 1918 — ^1919 bewilligten Lebensmittelkarten. 

England. Young und Russell (1926) schatzten die Zahl der 
Diabetiker fUr das Jahr 1923 — 1924 in England und "Wales auf 
24,000. Als Taxierungsgrundlage waren die in Leipzig gemachten 
Erfahrungen benutzt worden. Joslin, Dublin und Marks (1934) 
hielten die Zahl fur zu niedrig und veranscMagten die wirkliche 
Erkrankungsziffer an Hand der Mortalitatszahlen auf 60,000. 

K a n a da. Rabinowitch (1933), der sick auf die Lebens- 
versicherungsstatistiken stiitzte, hielt dafiir, dass ein Diabetes bei 
■ca 1 % der GesamtbeVolkerung vorliegt. In Kanada hattc es 
demnach 100,000 Diabetiker gegeben. Joslin, Dublin und JIarks 
(193^ hielten diese Zahl indessen liir unbedingt zu hocb, weil die 
Diabetessterblicbkeit und das Durchscbnittsalter dcr Bevolke- 
rung in Kanada niedriger als in den Vereinigten Staaten sind. Nach 
ihrer Schatzung durfte es in Kanada hochstens 30,000 Diabetiker 
geben. 

USA. Joslin, Dublin und Marks (1934) vermuteten, dass 
ctwa 0.25 — 0.30 % der Bevolkerung oder insgesamt 250,000— 
400,000 Diabetiker waren. Spater schatzten Joslin, Root, Wliite 
und Marble (1940) die Zahl auf fiber 600,000 und prophezeihten, 
dass sie sich i.J. 1950 auf eine Million belaufen werde. Ausserdem 


1 Dieselbcn Zahlen kommen in der Publikation Heibergs '1930) vor. 
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gab es i.J. 1940 Jiach ihrer Ajisicht ca 2 — 2.5 blill. Em'woliner, die 

Vor ihrem Tode an Diabetes erkranken wiirden. 

Aus Finnland sind unseres Wissens keine das ganze 
Land betreffenden Zablen fiber die Diabetiker veroffentlicht 

Svorden. . . • t-<- - 

Als Gnindlage fur die Beurteilung der Diabetikerzanl m Film- 
land haben wir die Statistik verw^endet, die das Volksversor- 
gungsministerium i.J. 1942 bei den Vollcsversorgungsausschussen 
des Landes eingesammelt hat. Sie umfasst diejenigen Diabetiker, 
denen in der besagten Zeit wegen ilirer I^rankiieit Lebensmittelzu- 
lagen bewilligt worden waren. Die StatistOc ist insofein unvollstan- 
dig, als 1) ein Teil der Volksversorgungsausschfisse die Rundfrage 
unbeantwortet liess, und 2) in der Statistik die Angaben fiber viele 
in Selbstversorgerhaushaltungen (hauptsacWich auf dem Lande) 
lebende Diabetiker felilen. 

Gemass der Statistik des 'Volksversorgungsministeriums gab 
es im FrfihJing des Jahres 1942 folgende Zuckerkranke: 


Mannl. 

Weibl. 

Insulin gebrauchende 

276 

229 

Kein Insulin gebrauchende 

84 

104 

Diabetiker, fiber deren Insulingebrauch 



keine Angaben vorliegen 

913 

1,119 


1,273 {= 46.7%) 1,452 (= 53.3%) 

Mannliche und vreibliche Diabetiker zusammen 2,725 

Diabetiker, fiber die genauere Angaben fehlen 48 

Zusammen 2,773 


Urn die beiden obenerwahnten Fehler in der Statistik des Volksversor- 
gungsmmisteriums zu koirigieren, verfuhren vrir folgendermassen: 

1. Fehler. Im Gebiet derjenigen Vollcsversorgungsausschiisse, die die 
^zeige untertesen batten, v/obnten i.J. 1942 78 604 Einwohner, walirend 

3,637,354 ausmaclite. Mit Hilfe 
Set?“^ "" 2 Zahl der 

^ 2. Fehler. In eineih grossen Teil der von den Volksversoraunasaus 
vermerkt (von 1 051 mannlichen und 353 -vveiblirhpn ru 
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Land-wirtschaft (Ackerbau, Viehzucht, Gartenbau, Wald- 

wirtscbaft, Jagd und Fischerei) 

Industrie und Haridwerk 

Verkebr 

Handel 

Offentliche Tatigkeit und freie Berufe 


Sonstige Berufe • 22 

Arbeiter und Tageldbner 146 

Ohne Beruf 22 


Zusammen 1 051 

Unter Anwendung dieser Werle auf die nacli der Korrektion des 1. Feh- 
2ers erhaltene Diabetikerzalil ergibt sich: 


LandAvirtschaft . . 
Sonstige Berufe 

Im ganzen Lande 


469 Diabetiker 
2 365 0 

2,834 » 


Die niedrige Zahl der zum landwirtschaftlichen Beruf gehorenden 
Diabetiker berubt darauf, dass ein grosser Teil der ackerbauenden Bevol- 
kerung des Landes in Selbslversorgerhausbaltungen lebt, sodass die an 
Diabetes Leidenden nicht um Nahrungsmittelzulagen eingekommen sind. 
Im Jahre 1930 g horten von den 3,380,748 Einwohnern des Landes 
2,014,788 dem landwrtschaftlichen Beruf an. An Hand dieses Verhali- 
nisses berechneten rvir die Zahl der Diabetiker, die ihren Unterbalt aus 
der Landvnrtschaft beziehen, erneut und kamen zu folgendem Ergebnis: 


Landwirtschaft 3,488 Diabetiker 

Sonstige Berufe 2,365 • » 

Im ganzen Lande 5,853 » 


Diese Berechnungsweise selzt voraus, dass die Zahl der Diabetiker in 
den verschiedenen Berufen die gleiche ist. Dies ist in Wirklichkeit nicht der 
Fall (vgl. Joslin, Dublin und Marks, 1934). Die Zabl, die die zum Gebiet 
der Landwirtscbaft gehorenden Diabetiker ausweist, diirfte etwas zuhoch 
gegriffen sein. 


Wir kdnnen indessen ■wolil sagen, dass es i. J. 1 9 42 in 
Fintilajid etwa 5,8 00 Diabetiker gab, was 
0.16% von der damaligen Gesamtbevdlkerung 
des Landes gleichkommt (3,637,354). 

"Wir betracliten dann den Alters- und Geschleclitsaufbau des 
Diabetespatientennaaterial Finnlands im Lichte der Vom Volks- 
versorgungsministerium eingesainmelten Statistik. 

Aus Abb. 1 erhellt die Verteilung der Diabetespatienten aid 
Geschlechts- und Altersgruppen. "Wir sehen, dass die Melirheit 
der Frauen in der Statistik auf der bedeutend grosseren Zahl der 
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300 200 too 0 100 200 

Zahl der Falle 

Abb. 1. Die vom Volksvcrsorgungsminislerium i.J. 19‘!2 cingcstimmcUc Sla- 
tislik iiber die Diabctcspalicnlcn, die LcbcusmiUcD-uingcn hallcn. 


^Iteren, d.h. uber SO-jahrigen Frauen berulit. In den iibrigen Jalires- 
Jclassen ist die Mehrlieit der Manner dominierend. 

Wir Tvollen in diesem. Zusammenhang die Slalislik, die die Zahl 
der Diabetespatienten ausweisl (Al)b. 1) mit dev Sialistik (Abb. 2) 
vergleichen, aus der die Zalil der im ganzen Lande in der 3-Jalir- 
periode 1939 — ^1941 an Diabetes Gestorbenen bcrvorgchl. Zwi- 
seben den beiden Statistiken herrscbl, wic zu cr^varten, cine auf- 
lallende Dbereinstimmung. 

Aus Abb. 1 ersiebt man aucli die Zaiil der Insulin gebrauclien- 
•den und niclitgebrauclienden Diabetespatienten in den vcrschicde- 
nen Altersgruppen. Leider fehit in dem grosston Teildcr Falle cin 
Yermerk in dieser Beziehung. In den jungeren Altcrsklassen 
scheint es relativ mehr Insulinkonsumenten zu geben, U’ns ja auch 
verstandlich ist. 

T>k Schwankimgen im Vorkommm des Diabetes. Als allgemei- 
nen Zug kann man fcststellen, class die Zuckerkranklicit in dor Welt 
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Alter* 

£0-89 

70-79 

CO-69 

50-59 

MO-W 

30-39 

20-29 

10-19 

0- 9 



200 150 too SO 0 SO IDO 

2ahl dar palte 

Abb. 2. An 2 ahl der an Diabetes Gestorbenen im ganzen Lande in der S-Jato- 

periode 1939 — 1941. 


im 2uj3ehmen iegriffeji ist. Als Todesursadie stand ste in den Ver- 
einigten Staaten i. J. 1900 an 27. Stelle, war aber bis zuiti Jaltre 1938 
auf die 9. Stelle gestiegen. Joslin und Mitarbeiter (1940) Ver- 
muten, dass sie walirend des folgenden Jahrzehnts die 7. Stelle 
erreichen wird. Die Zunahme der Diabetesmortalitat ist in den 
alien Altersklassen am starksten. Die Sterblichkeit der Frauen, 
die friiher niedriger als die der Manner war, hat sich iuit Aus- 
nahme von Italien und Japan in den meisten Landern zu del zaklen- 
massig wichtigeren gestaltet. Die Diabetesmortalitat der Frauen 
ist am grossten in den mittleren und holien Altersklassen; In den 
jiingeren Altersklassen stelit die Mortalitat der Manner nach vne 
vor im Vordergrunde. 

Ausser den obenerwahnten haben auch viele andefe Autoren 
eine Zunahme der Zuckerkrankheit festgestellt, so z.B. Hunziker 
(1922), Pirquet (1924), Ullmann (1927), Rudstein (1929), Drolet 
(1933), Scheel (1933), Joslin, Dublin und Marks (1934), Jagid und 
Pellinger (1938) und Falta (1939). Die (aus dem Anstieg der Mor- 
talitat geschlossene) Zunahme des Diabetes ist nur zum Teil eine 
reelle. Die Ursache fiir die starkere scheinbare Zunahme bilden die 
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Veranderujigcn im Allersaufban der Bcvolkcnmg (Abnahmc dcr 
Nativitat — Zunalune der alien Allcrsklasscn), die gegen fr fiber 
vermelirte Diagnoslizicrung der Fallc (fortsclircilendc Aiisbildung 
der Arzte, Gruppenuntersuchungen in Scbulcn, Induslriecinrich- 
tnngen und zu VcrsicherungszAvcckcn) sowie das Verlangerle Alter 
der Diabetikcr (Joslin, Dublin und Marks, 1935, Falla, 1939, 
sowie Joslin, Root, Wliile und Marble, 1940). 

Joslin (1940) zufolgc ist der Diabetes’ in Norwegen im Ab- 
nehmen begriffen. Ebenso ist fcstgcslcllt worden, dass der Dia- 
betes in der letzten Zeit dcs vorigen Wellkricgcs und nach dcmsclbcn 
(I917_I920) im allgemcincn abnahm imd 7A\*ar am slarkslcn in den 
Zentralstaatcn (vgl. z.B. Drolct, 1933, Lundberg, 1933, Joslin, 
Dublin und Marks, 1934 und Falta, 1939). Als Ursaclic hierffir 
vdrd die Vermindertc Nahrungsmengc angesehen. Moglicbcrwcisc 
mirde auch die Diabetesdiagnose sclloncr gcstcIK, weil die iirzl- 
lichen Kraftc an Kriegsaufgaben gebundon waren (Joslin, Dublin 
und Marks, 1934, Falla, 1939). 

In der finniseben mediziniseben Literalur linden sicb cinige 
Erwahnungen fiber Sebwankungen in der Diabclcsfrcquenz, die 
allerdings niebt das ganze Land betreffen. 

Tallqvist (1922) teilte mit, dass die Diabelcsfrcqucnz sicb in der 
letzten Zeit dcs Wcllkricges, am slarkslcn 1918—1919, Vermuidcrt 
babe. Seine Scblussfolgerungen basieron auf cincm Verglcicb der 
Zahl der in die I. Medizinischc UniVersilalsklinik zu Helsinki auf- 


genoramenen Diabetespatienten mit dom fibrigen Palicntcnmatc- 
rial aus den Jaliren 1912—1921. Wfilirend jener Zeit bat die jfibr- 
liche Anzahl der Diabetikcr mwseben 11 und 22 und die lotalc 


Patientenzabl zmseben 557 und 807 gcsclnvankt. Urn tins cine 
bessere Vorstellung von der Sache zu versebaffon, baben wir die 
Untersuchung Tallqvists nach beiden Riebtungen crwcilcrt und 
die relative Menge der Diabctespalienlcn untcrsuchl, die in der 
emahnten Kinik in den Jaliren 1893— 1942 bchandelt worden 
sind. Zur Egalisierung der Prozenlzahlcn baben wir als Prozent- 
satz ernes jeden Jabres den Mittclwcrt dreier benaebbarter Pro- 
zCTtzahlen angenommen. Aus Abb. 3 crsclicn v-ir das Ergebnis 
tecr atosucimng, Wir bemerken, *ss ..rnscr der scl.or, Von 

Jt Abnnbmc der Dinbclcspalienlon 

1919 erne gleicb starke Abnabmc i.J. 1904 1905 fesi- 

mtclkn ist. Die Einfulmng der rnsulinbclrandlrag hot die Diabe- 
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tikerfrequenz bedeutend erhoht, die aber in den dem jetzigen foiege 
vorausgegangenen Jahren wieder zu sinken begonnen hat. Ausser 
der Einfiihrung einer neuen Behandlungsmethode wirken auf die 
Aufnabme der Patienten ins Krankenhaus viele aussere Umstande 
ein, wie z.B., ob einer der Krankenbausarzte -wegen seiner Unter- 
sucbungen usw. fur die betreffende Krankheit interessiert ist. \Vir 
sind derselben Meinung wie Palta (1939), dass man beim Ziehen 
von Schlussfolgerungen aus dcrartigen Statistiken ausserst vor- 
siclitig sein muss. Es sei erwaltnt, dass in der entsprechenden 





Abb. 3. Afizahl der in die I. Medizinische Universitatsklinik zu Helsinki 
aufgenommenen Diabctespatienten in Prozcnten des gesamten Patienten- 
materials. Die schwarze Linie entspricht der Untersuchung Tallqvists (1922). 

Statistik Pontevas (1938) aus der II. Mediziniscben Universitats- 
klinik, die ihr Patientenmaterial aus derselben Poliklinik bezieM, 
keine Abnahme in den Jaliren 1918 — 1919 walirzunehmen ist. 

Holsti (1932) hat festgestellt,. dass die Diabetessterbliclikeit in 
Helsinki (in Prozenten der Gesamtsterbliclikeit), die niedriger ais 
in den anderen nordischen Hauptstadten ist, in der zweiten Halite 
der Periode 1911 — 1930 einen gewissen Anstieg aufweist. 

Saltzman (1938) konstatierte, dass die Diabetesmortalitat in 
Helsinki (im Vergleich zu der lebenden BeV6lkerung)> to 
ren 1931—1935 220 % Von dem ausmaclite, was sie in den Jahren 
1891—1895 betrug. Wir schliessen uns Saltzmans eigener Ausse- 
rung an, dass die Frequenzzunahme irgendeiner Krankheit erne 
nur scheinbare sein und von der verbesserten Statistik herruhren 
kann. Es hat wenigstens den Anschein, als ob die Angaben es 
i.J. 1911 gegriindeten Statistischen Biiros der Stadt Helsinki ti er 
die Diabetesmortalitat in Helsinki zuverlassiger waren ais le 
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Angaben der fruheren Jatecsberichtc der Gesundheitspflegekom- 
mission. 

Weil uns, abgeseben von der obcnerwahnten i.J. ausge- 
fuhrten Zahlung der Diabetiker, keine zuverlassigen Angaben ubcr 
die Anzalil der Diabetiker m Finnland zur Vcrfugung gestanden 
baben, haben -wir die Scbwankungen im Vorkommen des Dia- 
betes, wie es allgemein ublich ist, im Lichtc der Diabetessterblicli- 
keit untersucht. 

Weim vdr unserc Untersuclmngcn moglicbst weit in der Zeit 
nach ruckwarts ausdelmen wollen, verfugen wir ubcr die Angaben, 
die die LebensVersiclierungsgcscllschaflen in ihren Jahresbcrich- 
ten fiber die Todesursacben ilirer Versicberungsnehmer maclicn. 
Wir haben die in den Jahrcsbcrlchtcn dcr 5 grossten Lebens- 
versicherungsgesellscbaften des Landes ^ICalcva, Suomi, Salama, 
Pohja und Kansa, die i.J. 1942 clwa 95 % des Vcrsichcrungsbeslan- 
des samtlicher cinlieimischcn LcbcnsVcrsichcrungsgcscllschaflcn 
reprfisentierten) mitgeteilten Stcrblichkcilszilfcm der Diabetiker 
mit den entsprechenden Totalmorlalilatsziilcm vergiicben. In 
Abb. 4 geben vdr die Ergebnissc des Vcrglcichs wdcdcr. Jeder 
Punkt ist dadurcli erhaltcn vrorden, dass fur die Zeit von 5 Jahren 
die Diabetestodcsfallc dcr crwalmtcn. Gcsellscbaflcn und andcr- 
seits die Gesamttodesfallc addiert worden sind. Zu dcr die Dia- 
betestodesfalle ausweisenden gebroebenen Linic gchort die links- 
seitige Skala, die die Anzald der Fiillc in 5 Jalircn anzeigt, und zu 
der die Totalmortalilat veranscbaulichcndcn ausgezogcncn Linie 
die rechtssatige Skala. Ein Vergleicb der Diabctesmortalitat mit 
der Gesamtmorfalitat setzt Voraus, dass die auf die Gesamimor- 
talitat einwirkenden Faktoren im Laufe dcr Jalvre unverandert 
bleiben. Dies ist natfirlich niclit der Fall. Einen grossen Fehler 
verursacht die Kriegsmortalitat des Jalires 1918 (in den damals 
vdrkenden 3 Gesellscbaften zusammen 6,310 Fallc). Die durcli dicse 
?ausserordentliche& Ursacbe bedingten Todcsfalle haben \vir eli- 
miniert, wodurch die die Gcsamtmortalilat, ausweisendc Kurve 
auch an dieser Stelle relativ gleiclimassig vcrlauft. Der Anslieg 
beraht auf der Vermehrung der Zald der Gesellschaflen und der 
Ausbreitung ihrer Tatigkeit. Die Kurve der Diabetessterblichkeit 
vdedenim scheint der Kurve der Totalsterblichkeit zu folgen. Die 
Diabctesmortalitat bildet infolge dcr verscliicdcnarligen Skalen, 
grob genonunen, allem Anschein nach 1 % der Totalmorbililfit' 

•25 — Acta med. scandinao. Vol. CXJX. 
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Abb. 4, Die Diabetestodesfalle der 5 grbssten Lebensversicherungsgesell- 
schaften Finnlands im Vergleich zu der Gesamtmortalitat in den Jahren 
1891 — 1940, in 5-Jahrperioden . zusammengerechnet. Diab tesmortalitat: 
gebrocbene Linie nnd linksseitige Skaia. Gesamtmortalitat: ausgezogene Linie 
und rechtsseitige Skaia. Zuunterst in graphiscber Darstellung die WirkungS' 

zeiten der Gese schaften. 


Die Mortaiitatsstatistiken der LebensVersicherupgsgesellschat- 
ten iassen also kelne erheblicheji Schwankungen der Diabetesfre- 
quenz in Finniand erkennen. 

Eine zweite und genauere Moglichkeit, die Schwaukungeji der 
Ziickerkrankheit in Finniand zu untersuchen, ist die Von dem Sta- 
tistischen Zentralburo eingesamnaelte Statistik iiber die Todes- 
ursachen im Lande. Wir haben die Statistiken Vom Jahre 1927 ab 
herangezogen. In den Jahren 1927 — ^1935 sind die Angaben aul* 
grand der Von den Registerbehorden herausgegebenen Todes- 
anzeigen eingesammelt Tvorden, vom Jahre 1936 ab vormegend 
aufgrund der von den Arzten ausgestellten Totenscheine. 

In Anb. 5 stellen "wir die Zahl der an Diabetes im ganzen Lande 
Gestorbenen, Manner und Frauen getrennt in 3 -Jahrperioden 
sammengerechnet, dar. Die Gesamtmenge der Diabetestodesfalle 
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ist dauernd ge^chsen. In den drei letztcn Pcrioden scheint die 
Zunahme ausscWiesslich auf dcji Antcil dcr Frauw zu 

Aus Abb. 6 ersiebt man die Diabelcsmortalilat auf All 
orunpen Verteilt. Die Verleilung dcr Manner auf die Allcrsgruppen 
ist in den obcnerwalmten S-Jalirpcriodcn zicmlicb konsianl. Em 
schwaches Maximum scbcint sich bci den jirngsten Jalirzelm- 


f 1 = v/ciblich 


I mSnniich 



l?n- W30- 19JJ- 193t- )?J?- 
1929 1932 1935 1938 


Abb. 5. Anzabl dcr an Diabetes im ganzen Landc Gcslorbcncn in 3-Jalvr- 
perioden zusamniengcrcchnct. 


ten und dem Jalurzelml GO — 69 zu bilden. In dcr Gruppe dcr 
Frauen dagegen, wo die beiden Maxima cbcnfalls zu bcobacblon 
sind, iveist das letztcrc Maximum von cincr 3-Jahrperiode zur 
andem einen immer slarkcren Anslieg auf. Die Zunahmc dcr 
Diabetesmortalitat dcr Frauen bcrulit also in dcr Hauplsache 
auf dem kontinuierlichcn ziemlicb starken Anstieg dcr Diabetes- 
mortalilat bei den 60 — 69-jahrigen und in den beiden daran angren- 
zenden Altersklassen. Dies ist aucli die Hauplursachc fur die in 
Abb, 5 dargestellte Zunalime dcr Ge.samlmorlamaldcr Diabcliker. 

Hierauf untersuebten wir, ob in dcr Verleilung dcr Bcvolkc- 
. Tungsziffer Finnlands auf die Allcrsgruppen in den crAValmlcn 
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'^eibiich mannlich 



Ahb. 6. Anzahl der an Diabetes im ganzen Lande Gestorbenen, nach Alters 
gnippen in 3-Jahrperioden zusammengerechnet. 

3-Jahrperiodeji solche SchwanJcungen vorgelegen batten, die 
liclierweise die oben erdrterten Veranderungen in der 
sterblichkeit hervorrufen koimten. Aus Abb. 7 ersehen 
Bevolkerungsziffer Finnlands, nach Alter und Geschlecht ve e > 
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Alter 

90- weiblich 
tO-89 
70-79 

eo-S9 
S0-S9 
<t0-<.9 
30-39 
20-29 
10-19 
0- 9 

1)00 300 200 100 0 100 200 300 AOO 

Tausende 

Abb. 7. Die Bevblkerangsziffcr Filmlands, nacli Alter und Gcschleclil vcr- 
teilt, in den 3-Jalirperioden 1927 — ^1929 und 1939 — 1941. 



in den 3-Jahrperioden 1927 — 1929 und 1939 — 1941. Beidc Figuren 
sehen, praktiscli betrachtet, gleich aus. Die die Perioden 1930 — 
1932, 1933 — ^1935 und 1936 — ^1938 darstcllcnden Figuren, die 
sehr abnlicb -waren, habcn tvir dcr Kurze halber fortgelassen. 
Fur die Erhohung der Diabetessterblichkeit bei den alien Frauen 
habenwir also in den Scbwankungen der Bevdlkcrungsziffcr koine 
Ursacbe gefunden. 


Zusammenfassung. 

Aufgrund der ztvecks Lebensmiltclzulagen ausgestellten arzt- 
lichen Zeugnisse wurde berechnet, dass es in Finniand im Fruli- 
jahr 1942 etwa 5,800 Diabetiker gab, ivas 0.16 % von der damaligcn 
Gesamtbevolkerung des Landes glcichkomnil. Hicrvon waren 
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46.7 % Manner. Von dcr Gcsamthcvolkcrung dcs Landes maclien 
die Manner 47.6 % aus. 

In den Jalircn 1927 — 1941 hat die Diabelesslcrblichkeit in 
Finnland cinen Anstieg erfaliren. Dcrsclbc liat waiircnd der letz- 
ten 9 Jalirc auf eincr Zunahme dcr Diabetesslerblichkeit der 
Frauen bcrulit, wcil die bclr. Morlaliial dcr Manner -wahrend dic- 
scr Periode gesunken ist. 

Die Zunalimo dcr DiabclcsmorlalilSt dcr Frauen ist auf die 
Jahrcsklasscn 50 — 79 Jalirc zuriickzuffllircn, in deren miltclster 
(bei den 60— 69-iahrigen) dcr Anstieg dcr Diabelcsmortalitat 
besonders Icraflig isl. 

Im Alters- luid Gcschicclilsaufbau dcr Bcvolkerung Finnlands 
haben in den Jahren 1927 — 1911 kcinc Vcrandcrungcn stattgefun- 
den, die zu eincr Vermchrung dcr Diabelesslcrblichkeit dcr alien 
Frauen Vcranlassung giiben. 
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From the Medical Clinic, Karolinska Sjukhuse), Stockholm (Head: Prof. 

N. Svarfz). 


Benzene Poisoning. 

I. Clinical considerations. 

By 

CARI^OLOF OLDFELT. 
(Submitted for publication August 8, 1944). 


The first de.scription of benzene poisoning in man was published 
in 1897 by C. G. Santesson. Since that time, many reports have 
appeared on the effects of benzene both on animals and in human 
beings. In Sweden, J. Helmer has recently made a report on about 
60 cases of benzene poisoning. Comprehensive reviews of the 
literature by Hamilton (1931), von Oettingen (1940), G. Bauer 
(1940), and T. Stenstam (1942) are also available. 

As with all other volatile organic solvents, benzene, when in- 
haled in fairly high concentrations, produces a state of acute poi- 
soning for a short period. The syndrome has been described by 
both Winslow (1927) and von Oettingen (1940), as wdl as hy other 
workers, and it is also mentioned in the Public Health Reports for 
1941 (vol. 56). The symptoms are the same as those occurring after 
inhalation of a narcotic. The acute form of benzene poisoning is 
seldom serious. As a rule there is dizziness which passes off rapidly 
when the subject is removed from the influence of the benzene 
vapors. 

In its chronic form, the poisoning causes subjective symptoms 
which show considerable variations and have few characteristic 
features. They are specified in the publications hy von Oettingen 
and by Bauer mentioned in the preceding paragraph, and also m 
the Public Health Reports for 1941 (vol. 56), and are set forth in 
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some detail in an article by Davis (1940). In some proved and fairly 
far-advanced cases there have even been no symptoms at all,^ In 
most instances the patient complains of fatigue, headache, verUgo, 
insomnia, and an unpleasant taste in the mouth. 

Chronic benzene poisoning causes signs of disturbances in the 
bone marrow, and the objective investigation Iherefoic concerns it- 
self mainly vdth examination of the blood. Anemia, leukopenia, and 
thrombopenia may be present, but pictures of a polycythemic 
and leukemic nature have also been obscrs’cd. Hemorrhages from 
the sldn and mucous membranes may also occur. The hemorrhage 
or the bleeding tendency do not go hand-in-hand with the throm- 
bopenia. If the poisoning has been allowed to continue for a long 
period serious illness may occur and may even prove fatal, death 
being due to advanced anemia or to leukopenia. 

The disturbances in the blood observed in chronic benzene 


poisoning consist, in the large majority of cases, of anemia, leuko- 
penia, or thrombopenia. All three of these conditions may be pre- 
sent at once, but they more often occur cither in twos, apparently 
according to no particular rule, or one at a time. Blood pictures 
resembling polyc}dhemia and leukemia are uncommon occurrences. 

In the more advanced cases, the anemia is of the aplastic type. 
Macroc}dosis is sometimes present (Goldwatcr), and Greenberg, 
Mayers, Goldwater, and Smith, for example, maintain that an 
increase in the mean corpuscular volume is a sign of incipient ben- 
zolism. (Incidentally, the author would like to, point out that the 


mean corpuscular volume (= 


hcmatocrilc x 10 

1 r) must be 

million reds per mm^ 


difficult to determine with any degree of exactitude, particularly in 
view of the lack of accuracy with which the numbers of red blood 


cells arc measured. The limits stated for the normal values arc 


in all probability too narrow (80—90 p.^. Anemia is believed bv 


some workers (von Jagic and Khaum) to be the commonest sign 
of chronic benzene poisoning. Hunter states that a rise in the 
number of red blood cells and the hemoglobin content above the 
normal values can occur. 


Leukopenia has been believed for a long time to be the blood 
change most commonly occurring in the chronic form of the poiso- 
ning (Selling), and this belief seems to tally with the observations of 
most of the more recent investigators. It has often been asserted 
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that the granulocytes disappear to a greater extent than tlie lymplio- 
cytes; in other words, that a relative form of lymphocytosis is 
present. This statement has been based on the comparatively low 
percentage values stated as normal for the lymphocytes (25—35 
per cent) in the current textbooks. Investigations carried out by 
Osgood (1935) and by Osgood et al. (1939) have proved, however, 
that the lymphocyte values can normally reach a much liigher level 
— up to 60 per cent. Greenberg and his co-workers (1939), and Gold- 
water (1941) compared the blood values in their patients who had 
been exposed to benzene witli a normal series of the same age and 
social status examined at the same time, and found no relative 
lymphocytosis. In all probability, there is no relative lymphocytosis 
in chronic benzene poisoning. An abnormal degree of eosinophilia is 
also said to occur in this type of poisoning (cf. Hunter), over 3 per 
cent of eosinophils being regarded as a pathologic value. The 
studies by-^ Osgood on normal material, mentioned earlier, demon- 
strated, however, that an eosinophilic leukocyte count of up to 6 
per cent may occur in normal blood, and Greenberg et al. (1939) 
and Goldwater (1941) did not find that eosinophilia occurred more 
frequently or to a higher degree than in their normal subjects. It 
seems extremely doubtful, therefore, whether eosinophilia really 
does constitute a feature of the blood picture in poisoning following 
benzene exposure. 

A decrease in the number of thrombocytes occurs in connection 
with benzolism, and this is sometimes the only evidence of the con- 
dition. That thrombopenia should be the only sign of the poisoning 
in as many cases as is asserted by Nikulina and Titowa (1934), 
however, can hardly be said to tally with the experience of most 
investigators. 

There has been much discussion .regarding both the blood 
changes which may be considered an early danger signal (Nikulina 
and Titowa, 1934; Greenberg et al., 1939; Hunter, 1941), and the 
investigations of value as a routine measure for discovering the 
largest number of people affected after operations in dangerous 
concentrations of benzene. Considering the variations observed in 
the blood picture in benzene poisoning, and the. diversity of the nor 
mal blood values, and not the least in view of the want of accuracy 
in our hematologic methods, one can venture to say that in routine 
examinations of personnel working with benzene one should make 
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benzene pojsomng. 
cell counts, platelet counts, and hemoglobin 


During 1943 I had an opportunity to examine and make follow- 
up studies on members of the personnel in the rotogravure prmbng 
industry who had been conducting operations with benzene. The 
results of this investigation will be described in the present paper. 

The material comprises 180 persons who had been exposed to 
benzene. Of these, 38 were found to be suffering from chronic ben- 
zene poisoning. As regards 61 of the others, signs of acute poisoning 
were mentioned in the anamnesis. No objective signs of benzene 
poisoning were detected in the remaining 81 cases. 

The normal hematologic data arc indicated slightlj' differently by 
different authors. Enghoff (1937), in a Swedish scries, determined the 
oxygen capacity in the blood to be 20.5 per cent by volume, with a standard 
deviation of 1.38, in men, and 17.9 per cent by volume, with a standard 
deviation of 1.49, in women. For clinical purposes, M ± 2 o is oflon given as 
the normal range of variability (cf. Osgood, 1935, and Osgood ct al., 1939). 
Thus, the normal variability of the oxygen capacity in Enghoff’s material 
would be 23.6 — 17.7 per cent by vol. for men and 20.9 — 14.9 per cent by 
vol. for women. Calculated in grams of hemoglobin per 100 cm® of blood 
these oxygen capacity values give 17.5 — 13.4 for men and 15.13 — 11.1 for 
women. Corresponding figures according to Osgood (1935) arc 18.0 — 

14.0 g for men and 16.0 — 11.5 g for women. The number of red cells, iu 
millions per mm®, is stated by Enghoff as 5.2, with a standard deviation 
of 0.36, for men, and 4.7, wiUi a standard delation of 0.33, for women. 
If the normal range is calculated in the same way as was done for the 
hemoglobin (Mi 2 a) the values 5.9 — 4.5 arc obtained for men, and 
5.4 — 4.0 for women, in millions per mm®. Osgood’s (1935) corresponding 
values are 6.2 — 4.6 for men and 5.4 — 4.2 for women. Nordenson (1940) gives 
the borderline values for men as 5.2 — 4.3 and for women as 4.6 — 3.9, in 
millions per mm®. The number of white blood colls per mm® is stated by 
Osgood (1935) to be normally 7,400 with a normal range of 4,000 — 11,000-, 
Osgood and his co-w'orkers (1939) place the mean value in persons over 19 
years of age at 7,400 and the normal range at 4,500—11,500. Nordenson 
(1940) considers that tlie normal limits for white blood cells lie between 

4.000 and 9,000 per mm®. In the differential count the Ivmphocytes vary 
in normal blood between is and 65 per cent and the mean value' is 3S per 
cent, according to Osgood et al. (1939). The same auUiors maintain that 
eosinophilia is in question only wlien the value goes over G per cent \ dc- 
crease m the normal number of platelets is thought to exist only when 
ihe^atelet values drop below 100,000 per mm®. (Nordenson, 1940 ) 

in . 71 °° alnormally low 

't'? , “l'»'■c-nlcntionc(i normal limlls 

Thus, ,n men, I look 13 g per 100 cm» ot blood ae ll.e lowest normal S e 
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for the hemoglobin content, and 4.3 million per mm” as the lower bor 
derline for red cells. As regards the white cells and the platelets 1 used 
the figures 4,000 and 100,000 respectively, per mm®. In the differential 
blood count I accepted the values for lymphocytes and polymorphonuclear 
eosinophile leukocytes mentioned by Osgood in 1935. 

The usual hematologic methods were used for the estimations. The 
Ellerman system was applied when drawing the samples. The hemoglobin 
values were measured with a Zeiss hemoglobinometcr which had been 
standardized against blood with a known oxygen capacity. For details 
regarding the accuracy of the hematologic methods the reader is refened 
to the publication of P. Plum (193G). Witli the methods used in mir labo- 
ratory the hemoglobin determination was found to give an accuracy of 
± 2 per cent. In the red cell counts about 200 — 250 cells were counted, and 
in the estimations of the white cells between 250 and 50 cells. For the dif- 
ferential blood count 200 cells averc studied. The platelets were counted 
according to the Kr/stensson method. 

A diagnosis of chronic benzene poisoning (in these personnel 
members exposed to benzene vapors) was made "vs'hen the blood 
picture show’ed definite leukopenia or tlirombopenia. If the values 
were only slightly below normal I made it a condition that low 
values should be repeatedly observed in different samples. 3^Tieti 
leukopenia or tlmombopenia were combined either with one another 
or with anemia it was not difficult to make the diagnosis. Tlte 
most puzzling cases, owing to the difficulty of excluding other 
likely causes, W'ere those in which anemia was the only abnormal 
feature. 

It should perhaps be mentioned here that in making the diag- 
nosis chronic benzene poisoning I went solely by the objective 
blood findings. In a number of cases there were manifestations 
from the sldn — eczema. These were not examined by a dermatolo- 
gist, however, and no sldn tests were made. There is thus no proof 
that they were benzene effects, and I have not included them 
among the signs of benzene poisoning. The significance to be 
attributed to the subjective symptoms for the diagnosis is as >et 
not clear, and I did not allow them to influence my decision. 

As already mentioned, 38 of the persons examined showed 
signs of chronic benzene poisoning. Details regarding the individua 
cases will be found in the case reports at the end of tliis paper. The 
cases have been numbered 1 — 38. Of the remaining cases there were 
symptoms of acute poisoning in the past history in 61 instances 
■svhile in 81 there had been neither symptoms of acute intoxication 
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nor evidence in tlie blood of tbe chronic condition. Only a male 
staff v.as employed at the industrial concern at xvdnch my investiga- 

The agedSibution is presented in summarized form in table 1. 


Table 1. 


Age 

■ Cases of chronic 
poisoning 

Olliers 

. 

Total 

years 

no. 

no. 

no. 

<20 

1 

9 

10 

21—30 

5 

4G 

51 

31—40 

17 

CO 

77 

41—50 

11 

23 

34 

51— CO 

3 

3 

R 

>60 

1 

1 

2 


The length of time spent at the present occupation is shown in 
table 2. 


Table 2 . 


Employmcnl 

time 

Cases of clironic 
poisoning 

Others 

Tot.al 

Years 

no. 

no. 

no. 

<1 

1 

29 

30 

1—3.9 

10 

32 

42 

>3.9 

Not known 

27 

07 

94 

M 


The length of time the patients bad been exposed to benzene 
vapors is not known with certainty. A few of the workmen exa- 
mined had been employed in the rubber industry, and the majority 
in rotogravure printing works. As a rule, a mixture of toluene, 
xylene, and benzine had been used as a solvent and diluent for the 
paint, in the rotogravure industry. It is not known whether this 
mixture was benzene-free, or if not, how much benzene it contained. 
During the years 1940 1943, the use of benzene had to be increased 
-in Sweden, owing to the shortage of xylene and toluene. I do not 
know, however, when and to what extent benzene was substituted 
- for xylene and toluene in the different industries. I took as a basis 
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Table 3. 


Nature of disturbance in blood 

No. of times 
encountered 

Anemia leukopenia 4- Uiroinbopenia 

10 

Anemia leukopenia,'. 

12 

Anemia 4- thrombopenia . 

1 

Anemia (alone) 

2 

Leukopenia (alone) 

13 

Leukopenia 4- tliromboj)enia 

— 

Tlirombopcnia (alone) 

— 

Total 

38 



for my studies the assumption that benzene exposures became 
intensified during 1940. This state of affairs continued until the 
autumn of 1943, Avhen, in consequence of the cases of poisoning 
occurring, the working conditions at the factories were improved, 
and in addition to this xylene was made available in larger quanti- 
ties. The group of workers employed for four years or longer had 
thus been subjected to the effects of benzene for about three years, 
and besides this the men employed more than four years had also 
been engaged on the same work at the time when the mixtures of 
toluene^ xylene, and benzine w'ere being used. As I mentioned be- 
fore, it is not known whether this mixture was benzene-free or not. 
If the time of employment was shorter than four years the expo- 
sure time and the employment time coincided in most cases. It vdll 
be seen from table 2 that about onefourth to one-fifth of those who 
were exposed to the vapors for a longer time than one year showed 
evidence of chronic poisoning, in this material. The degree of ben- 
zene exposure varied considerably according to the different types 
of operations, and also to the sensitivity in the individual cases. 
No mean value for the degree of benzene exposure can be given. 
Only in one instance (case 2) was the duration of the exposure 
shorter than one year. 

The different types of blood changes were distributed in tie 
manner shown in table 3. ' 

In this series, anemia was encountered in 25 of the cases, le <)■ 
penia in 35, and thrombopenia in 11. 

A differential blood count was made at least once on each pa 
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ent. In order to find out whether a so-called relative IjTnphocyto- 
sis occurred I have assembled the lympliocyle values obtained in 
table 4. In the cases in which several differential counts were made 
the highest value has been taken. 

As regards these lymphocyte values it can be said that no 
counts over 60 per cent were made; in other words, there were no 
values over the upper borderline stated by Osgood to be a normal 
lymphocyte percentage. In 9 cases, on the other hand, low lympho- 
cyte values were observed. The number of differential counts made, 
however, were too few to allow definite conclusions to be drawn. 

Eosinophilia was present in 3 of the 38 cases of chronic poison- 
ing. In one of these cases vith eosinophilia the patient had bron- 
chial asthma. In the other men working with benzene an eosino- 
philic picture was encountered 11 times in 14T cases. Eosinophilia 
was considered to be present wlien values higher than 6 per cent were 
obtained. An unusual number of eosinophils in the blood is obvi- 
ously not a particularly common manifestation in persons suffering 
from benzene effects. 

A study of the hematologic data in the case reports relative to 
chronic poisoning reveals considerable variations, especially in 
the number of w'hite blood cells. In all probability tliese divergen- 
ces correspond only to a small extent witli variations in the degree 
of mtoxiration. They can be explained in part by the want of 
accuracy in the hematologic methods. In heallliy persons the white 
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cell count, shows considerable variation on different occasions In 
persons with benzene poisoning a similar variation, although on a 
lower level, is also to be expected. Before any statement can be 
made as to the severity of the leukopenia it is therefore necessary 
to keep the patient under observation by making repeated tests 

Sternal puncture was done in 6 of the cases of chronic poison- 
ing. (See the case reports.) In all these cases the specimen was rich 
in cells and no aplastic anemia had thus had time to develop. A 
common feature for them all was that the erjdhropoicsis had been 
very active and that the leukopoiesis was without any striking 
changes. In 10 cases red cells showing punctate basophilia were 
observed in the peripheral blood. 

As regards the treatment of these patients with chronic poison- 
ing, this has consisted in 27 instances in removing them for some 
length of time from operations involving the use of benzene. 
Patient no. 2, a man under age, went over to another occupation. Of 
the 26 others, 7 have returned to work but are still having their 
blood values taken regularly, and 19 have not yet been allo^Yed 
to start exposing themselves to benzene vapors again; in one of 
these cases the man has been away from the work for eleven months. 
In addition to this, the men have been given iron and liver prepa- 
rations, both by injection and by the oral route. The liver treat- 
ment has not caused any noticeable improvement in the blood 
values but the patients report themselves that they feel better 
for it. Ten patients with chronic poisoning were admitted to the 
Clinic and 6 of these were given blood transfusions. 

One patient died (case 29). Four months after being examined 
at the Medical Out-Patient Service at Karolinska Sjuldiuset, at 
which time the blood values were normal, he became feverish and 
ill in connection with gingivitis and died about a fortnight later of 
agranulocytosis. 

The commonest subjective symptoms from which the patients 
suffered are assembled in table 5. The figures indicate the frequ- 
ency of the different symptoms. The patients are classed into three 
groups in the table, viz. the cases of chronic poisoning, the patients 
whose anamnesis contained mention of acute poisoning but who 
do not belong to the chronic poisoning group, and finally 
patients (observation cases). 
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Table 5. 


\ 

Group of ca.ses 

No .subjective 
.symptoms 

I'aliguc 

C? 

'o 

a 

3 

Vertigo 

u: 

o 

sr. 

3 

C 

> 

u 

V. 

Gaslrolnlcstinal 
(ll.stu rbance.s 

Sign.s of acute 
poi.sonlng in 
anamnesis 

No. of patients 

Chronic poisoning 

10 

22 

2 

3 

3 

1 

3 

11 

38 

Acute poisoning in anamnesis 

23 

31 

10 

G 

3 

3 

3 

61 

G1 

Otlicrs 

42 

31 

O' 

5 

3 

5 

t 

— 

SI 


^ One palienl had edema of the papillae and was sent lo the neurolo{>ic 
departmcnl for examination. 


According lo this tabic, in about one-fourth of the cases of 
chronic poisoning the patients complained of no illne.ss. The pre- 
dominant subjective .symptom was fatigue. TJie patients felt that 
after an ordinary day’s work they were abnormally exhausted and 
had no strength left for any outside interests. This feeling of fatigue 
was often encountered (in about one-half to onc-lhird of the cases), 
and occurred in all three of the above-mentioned groups. Tims it is 
obviously not possible, from the subjective symptoms, lo weed 
out those wlio are suffering from chronic poisoning from among a 
personnel exposed to benzene. It is quite a different mallerrof 
course, with acute intoxication, in wliich, in the mild forms in que.s- 

tion here, the subjective symptoms constitute the main guide to 
diagnosis. 


Ada med. scandinav. 


Vol. CXIX. 
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Case reports. 

1) A, A. G. 1). 1902. 

Engraver. 

Duration of emploj-ment: 8 j'cars. 

Sj’^mptoms of acute poisoning: 0. 

Subjective symptoms: Fatigue. 

Complications: Eczema. 

Sternal puncture Mar. 18. Specimen rich in cells. Erythropoiesis 
active and normoblastic. Leukopoiesis normal. 


Differential count; 




Date 

Stajj cells 

Segmented 

Eos. 

Bas. Mon. Lymph. 



cells 



1943 18/3 

4 

50.5 

3.5 

6 3C 

Date 

Hb. 

Reds 

Whites 

Thrombocytes Away jrom 


g/100 cm’ blood mill./mm’ 

per mm’ 

per mm’ work 

18/3 

12.7 

4.2 

6,000 

75,000 




90,000 

13/10 

14.2 

4.5 

4,000 

160,000 

9/11 

14.2 

4.4 

4,500 

200,000 

1/12 

12.7 

3.9 

5,200 

190,000 

8 

13.1 

4.1 

5,000 


15 

13.1 

3.9 

10,000 


21 

13.0 

3.8 

4,200 

245,000 

28 

13.8 

4 

4,700 


1944 4/1 



5,500 


11 

13.8 

3.9 

4,800 

190,000 

25 

13.8 

4.1 

5,000 



Diagnosis: Mild anemia + tbrombopenia. 


2) A, K. E. b. 1928. 

Rubber worker. 

Duration of employment: 2 weeks. 
Symptoms of acute poisoning: 0. 
Subjective symptoms; 0. 
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Differential count; 


Bate Staj} cells Segmented Eos. 



cells 


1943 31/8 

43.5 

12 

13/9 

G0.5 

4.5 

4/10 

1.5 59 

4 

Date 

Hb. 

Reds 


g/1 00 cm® blood mill ./mm® 

31/8 

12.5 

4.7 

2/9 




4 


7 

13 

20 

27 

4/10 

20 

22/11 


Diagnosis; Mild leukopenia. 


lias. Mon. Lymph. 

4 40.5 

8.5 2G,5 Reds normal 

G 38.5 Reds normal 

Whites Thrombocytes Aa’ay from 
per mm® per mm® a-nrl; 

3, son 185,000 

3.800 

3, GOO -1/0 — 

4, G00 

4.800 

4.000 

5.000 

4.000 210,000 
7,G00 

4,400 Underage. 

Benzene 
exposure 
terminated. 


3) A, K. L. b. 1912. 

Engraver. 

Duration of employment: 4 years. 
Symptoms of acute poisoning: Ye.s. 
Subjective symptoms; Tired and ncrvou.s. 


Differential count; 


Date 

Slajf cells 

Segmented 

Eos. 

Sas. Mon. 

Lymph. 



cells 



1942 16/2 

2.5 

75 

0.5 

2 

20 

1943 25/6 

1.5 

55.5 

4.5 

•1 

34.5 

30/10 


59.5 

4.5 

3 

33 



1 stippled 

rcd/lOO whiles, otherwise normality. 

Date 

Hb. 

Reds 

Whites 

Thrombocytes 

Mieny from 


g/100 cm® blood mill./mm 

® per mm® 

per mm® 

mor); 

1942 16/2 

13.1 

5 

.5,000 

1943 25/6 

12.7 

4.6 

4,200 

185,000 
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Date 

Hb. 

Reds 

ir/iitw 

Thrombocyte.’! 


g/lOO cm^ blood 

inill./mnD 

per mm^ 

per mnP 

24/7 

12.7 

4.1 

4,400 


l/IO 

12.7 


3,500 


13 



3,000 

200,000 

20 



3,200 

30 



3,400 


8/1 1 



3,000 


29 



3,000 


3/12 

12.1 


4,000 

170,000 

13 

13.1 

4.7 

3,000 


4/1 

12.4 

4.4 

3,500 

150,000 

19 

13.0 

4.4 

3,800 

100,000 


Aivat/jnm 

work 


1/11- 


Slill away 


from work 


Diagnosis: Mild anemia + leukopenia. 


Ij B, ,1. 11. h. low. 

M’el) pre.s.s assistant. 

Duration of employment; 7 years. 

Symptoms of acute poisoning: ? 

Subjective symptoms: Fatigue. 

Cotn[/licatiotis: Eczema since 1037 — according to dormalologisis 
occupational eczema. 

Sternal puncture Mar. i:i. Moderate amount of cells in specimea. 
Erylbropoiesis very active: abundant normoblasts. No megaio- 
blasts. Leukopoiesis: Nothing remarkable. 

Differential count.s; 

Uair Staff rdls Segmented Bas. Mon. Lymph. Melaimjelo- 

cells 

11)43 13/3 3.3 81 5 10.5 

Marked aniso-, (macro-,) and poikilocytosis. Slight polyclironia- 
sia. No stippled or nucleated red cells. 

22 n 72.5 4. .5 ,0.5 5 12.5 

Bed blood the same as before. 

10/4 10 04.5 1.5 0.5 2 21.5 

Marked aniso- and poikilocytosis. Slight pnlycluoinasia. 

29 8 03 1.5 . -1 23 h-5 

1 polycbromatic normocyte to 200 cells. 

5/0 25 29 () 13 27 

Definite anisocytosis. 1 nucleated red to 200 white.s. 
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Date Staff cells Segmented Eos. Bas. Mon. Lymph. Metamyelo- 
cells ■ oyles 

10/8 19 ■ 33 . 5 15 28 • ' 

Anisocylosis, A few poikilocytes. No nucleated reds. 

7/9 No stippled reds. No polj'chromasia. 

2/11 Definite anisocylosis, no megalocytes, a litile polychro'masia, 
no stippled or nucleated red cells. 


Date 

Hb. . 

Beds 


g/100 cm® blood 

mill./mm' 

13/3 

8.3 . 

2.6 

22 

8.3 

3.0 

lG/4 

7.6 

2.5 

22 

7.2 

2.2 

27 

6.9 

2.1 

29 

7.6 

2;2 

1/5 

9.0 

3:5 

2 

8.3 

2.6 

A 

9.0 

2.6 

0 

11.0 

3.5 

7 

11.0 

3.5 

8 

11 

11.7 

3.7 

13 

14 

13.1 

4.0 

17 

13.8 

4.5 

19 

13.8 


21 

13.8 

3.8 

22 

24 

13.1 

3.8 

25 

26 

12.4 

4.0 

27 

28 

11.7 

4.1 

31 

11.7 

3.8 

5/6 

9.7 

3.8 

21 

10,0 

3.3 

6/7 

9.0 

3.3 

15 

9 

3.4 


6/8 

9.0 

3.0 

10 

9.0 

2.5 

12 

9.6 

3,5 

17 

19 

9.4 

2.5 


Whites 

Thrombocytes Away from 

per mm® 

per mm® work 

4,100 

70.000 13/5 — 

75.000 • 

3,800 

90,000 

2,400 


2,000 

2,000 

45,000 

2,300 

48,000 

1,400 
1,400 • 
2,200 


1,800 


1,800 


1,600 

• . 

1,800 

’ 

2,100 


2,400 

2,500 

25,000 

2,900 

3,000 

3,400 

3,400 

3,100 


2,700 


3,200 


3,800 


2,500 

3,000 

30,000 

2,800 

2,100 

60,000 

4,200 

58,000 

2,200 . 

27,000 

3,400 

3,400 

25,000 

2,400 

78,000 
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Date 

Hb. 

Reds 

Whites 

Thrombocytes Amy from 


g/100 cm^ blood milL/mm^ 

per 

per mm’ 

. imk 

23 



4,200 



24 



3,300 



2r) 

9.G 

2.(i 

2,300 

48,000 


28 



2,400 



31 

11.8 

2.7 

2,900 

48,000 


4/9 



3,500 

30,000 


7 

11.8 

3.0 


30,000 


9 



2,000 



11 



3,900 



14 

12.8 

3.2 

2, GOO 

46,000 


l(i 



3,500 



18 



3,500 



22 

13.5 

3.2 

3,700 

55,000 


28 

15.8 

4.1 

5,000 

48,000 


30 



3,000 



2/10 



3,400 



4 

13.4 

4.3 

5,500 

57,000 


14 



5,400 



20 

11.3 

3.8 

5,000 

70,000 • 


2/11 

12.2 

3.9 

5,000 

80,000 


IG 

12.4 


4,800 

85,000 


4/12 

12.7 


4,500 

80,000 


20 . 

13.0 

4.2 

3,800 

80,000 


30 

13.8 

4.2 

2,800 

70,000 


3/1 



4,200 



10 

14.5 

4.3 

4,000 

110,000 


1/2 

10.4? 

3.2 

5,600 

107,000 


2 

12.5 

4.2 

5,200 


Still away 






from work 

Diagnosis: Anemia 

+ leukopenia + tlirombopenia. 


B, B. 

G. b. 190(i. 





Rubber worker. 





Duration of employinenl; 1924 — 

■1932 and 

then since 

Aug. 1912- 

Sj^mptom-s of acute 

poisoning: 0. 




Subjective symptonr 

is; 0. 




Differential count; 





Date 

Staff cells 

Segmented 

Eos. lias. Mon. 

Lymph- 



cells 




1/9 

2.5 

51 

2.5 

5 

s' 

4/10 


59.5 

0.5 

4 

36 



3 stippled reds/100 whites. Slighi anisocylos\s. 
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benzene poisoning. 


Date 

Hb. 

Reds 


g/100 cm® blood 

mill./mm' 

1/9 

14.5 

4.8 

3 

9 

16 



28 



4/10 

30 

27/11 



30/12 

8/1 

11 

22 

15.3 

4.8 


Diagnosis: Mild leukopenia. 


Whites 

Thrombocytes Away from 

per mm® 

per mm® 

work 

3,400 

115,000 


3,600 

110,000 


4,000 

4,200 

110,000 

9/9 — 

4,200 



3,400 

140,000 

— 9/10 

4,200 



6,400 . 



3,600 

130,000 


4,600 



4,800 

3,000 




6) B, E. A. b. 1896. 

Intaglio printer. 

Duration oi employment: 30 years. 
Symptoms of acute poisoning: 0. 
Subjective symptoms; Fatigue. 


Differential count; 


Date 

Staff cells 

Segmented 

cells 

1943 29/3 

1.5 

40 

Date 

Hb. 

Reds 


g/100 cm® blood mill./mm® 

29/3 

■ 31 

7/5 

2/6 

19 

14.1 

4.6 

2/8 

17 

6/9 

13.1 

4.4 

20 

13/10 

13.8 

4.8 

.3/11 

13.1 

4.6 


Eos. Bos. Mon. Lymph. 


5.5 

6 47 

Whites 

Thrombocytes Away from 

per mm® 

per mm® work 

2,800 

220,000 

2,400 

210,000 

3,400 

4,500 

3,700 

4,100 

225,000 

4,000 

4,800 

4,800 

.220,0000 

5,900 

3,800 

210,000 
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Dale 

Hb. 

Reds 

Whiles 

Thrombocytes 


g/lOO cm^ blood 

mill./mm= 

per mm=’ 

per mm’ 

17 



.3;600 


24 



4,500 


1/12 

13.1 

4.4 

4,600 

190,000 

14 



3,400 


28 

13.8 

4.6 

4,100 

200,000 , 

18/1 



4,300 



Diagnosis: Leukopenia. 


trorh 


7) B, T. b. 1902. 

Assistant pressman. 


Duration of employment; 7 years and 4 months. 
Symptoms of acute poisoning; Nothing definite. . 
Subjective symptoms: Fatigue. 

Complications; Neurasthenia. 


Differential count: 


Date 

Staff cells Segmented Eos. 

Bas. Mon. Lymph. 


cells 



1 943 31/3 

59.5 4.5 

6.5 

29,5 Reds normal 

5/10 

46.5 6.5 

5 

42 


Red blood: Slight macrncytosis. 

Date 

Hb. Reds 

Whiles 

Thrombocytes Away jrom 


g/100 cnF blood mill./mm® 

per mm® 

per mm® work 

31/3 

14.1 4.9 

3,000 

225,000 

2/4 


2,900 


5/5 


.3,200 


29 


3,500 


6/7 


2,500 

6/7- 

20 

13.8 

3,400 

245,000 

18/8 

13.4 4.4 

2,600 

200,000 

19 


4,800 


21 


3,400 


26 


2,800 


28 


3,600 


3/9 


3,600 


9 


3,200 


16 

13.5 4.4 

3,000 

195,000 

24 


3,200 


.5/10 


2,200 

180,000 
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Date 


Reds Whim Thrombocytes 
g/100 cm= blood mill./mm’ per mni=> per mnv'’ 


7 

11.7 

5.0 

5,000 

11 

12.8 

5.2 

5,200 

20 



5,000 

28 



3,600 

15/11 



3,400 

4/12 



4,400 

20 

14.1 

4.5 

2,800 

22 



4,000 

4/1 

- 


3,600 

12 

13.8 

4.4 

2,600 

28 

13.8 


■ 4,000 

Diagnosis: Leukopenia 

-f neurasthenia. 


190.000 


180,000 


8) B, H. N. G. 1). 1005. 

Pressman. 

Duration of employment: 1 Y> year.s. 
Symptoms of acute poisoning: 0. 
Subjective symptoms; 0. 


Differential count: 




Date 

Staff cells 

Segmented 

Eos. 

lias. Mon. 



cells 



1943 8/3 

1.5 

60.5 

3.5 

6.5 

Date 

Hb. 

Reds 

I Vhites 

Thrombocytes 


g/100 cm“i4 

.nod milL/niin? 

per mm^ 

per inm® 

8/3 

12.8 

4.5 

0,500 

190,000 ' 

11 




170,000 

22/11 

11.7 

■1.7 

4,200 

150,000 

29 

11.0 

4.4 

.5,800 


6/12 

12.1 

4.5 

3,000 


13 

12.4 

4.4 

3,200 

15.5,000 

15 



.3,600 


1944 3/1 

12.2 

4.5 

3,300 

145,000 

7 

12.2 

4.7 

5,300 


14 

13.0 

4.5 

3,000 


31 

■ 13.0 

-1. 5 

4,900 

175,000 


Away from 
work 


Still away 
from work 


Lymph. 

22 

Away from 
work 




Diagnosis: Anemia -f leukopenia. 


Still away 
from work 
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0) 15, P. 0. A. 1>. iniil. 

Hiibbor rojiairor. 

Dnralion of ('inploymoot: 2 yoars. 
Syn^ptoius of aculo poisoniii};; Yes. 
SHl)j('ctivf symptoms: Fatimif. 

Difforcniial comil: 


Dnir ■’'tnlf relh .Sr^mrnlril Jins. Mon. Lymph, 

rclh 


0/n 

2.r. 05 

1 5 

20.5 Hed.s normal 

■1/12 

2 02 

•1.5 1.5 

27 Reds normal 

Date 

m,. 

Jlfds II7tl(r.>; 

I'hromboryirs Atvay from 


pMOO blood mill./innP per mnP 

per nun’ work • 

o/ll 

1 1.1 

5.2 2 , son 

120,000 

10 

- 

■1,000 


IK 


2, .100 


(1/10 


5,200 

105,000 

0/11 


.1,100 


27 


2,000 


■t/12 

iri.i 

2,000 

125,000 

10 

12.5 

1.7 2,000 

125,000 

8/ 1 


2,500 


10 


■1,000 


21 

11.5 

5.1 2,K00 

155,000 

Diapnosis: Dcnkopcnia. 




10) (•„ O. F. li. 1«'.18. 

Iiifaplio printer. 


Duration of cmploymcnl: 27 ycar.->. 
Symptoms of a< nto poisoninp: 0. 
Sntiicctivo svinploms; I’atipnc. 


Difforenlial count: 

Date Staff cells Sci;mrnlr(l 




cells 

liM2 22/2 

1.5 

52 

22/0 


01 

10/11 


51 


Kos. 

Jhts. 

Mon. Lymph. Macrolymph- 
of carious 
kinils 

2.5 

0.5 

7.5 20.5 a.'* 

0.5 

0.5 

0.5 25.5 

Reds normal 

0.5 


7 -11.5 

Slight nmcrocytosi? 
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Date 

m 

Reds 

Whiles 

Tlirombocy 


g/100 cm® blood inill./mm® 

pr mm® 

per mm® 

22/3 

13.7 

4.4 

3,200 

180,000 





190,000 

24 fa 



3,600 


27/7 

13.7 

4.4 

2,200 

170,000 

29 



2,400 


■ 3/8 

12.4 

4.3 

4,300 

1.50,000 

6 



2,700 


11 



4,300 


18 



3,800 


25 



3,600 


1/9 



4,000 


15 

13.7 

4.3 

2,000 


22 



4,200 


28 



3,400 


15/10 



3,200 

220,000 

26 



3,200 


2/11 



3,000 


16 



3,400 


30 



4,800 


13/12 

12.2 

4.1 

4,000 

175,000 

21 

13.0 

4.2 

3,800 


4/1 



3,800 


11 

1 H 

13.8 

4.5 

4,400 

155,000 

i O 



4,200 


26 

13.0 

4.1 

3,000 


Diagnosis; ^loderate 

anemia + leukopenia. 



work 


29/7 


5/1 


^1) C, N, fi. b. 1889. 
Assistant pressman. 


Duration of employment; 2 years. Had a 
lad been at work again l month, 
jmptoms of acute poisoning: Yes’ 
subjective symptoms: 0 . 


break during past year but 


Differential count: 
D«/c Staff cells 
1943 6/8 5 


‘Segmented 

cells 

62.5 


Eos. Jias. 


Mou. 


1.5 


8 


Lymph. 

2:t 



400 


CAHL-OLOF OLDFEt.T.-, 


Date 

Hb. 

Reds 

Whites 

Thrombocyti 


g/100 cm® blood 

mill./mm® 

per mm® 

' per mm® 

6/8 

14.1 

4.7 

6,200 

200,000 

21 



3,400 


27 



4,100 


4/9 



3,600 


9 

13.8 

4.5 

5,600 

195,000 

16 



4,100 


29 



4,400 


18/10 

13.5 

4.6 

4,500 

235,000 

10/11 



4,200 


1/12 

13.4 

4.7 

6,500 

250,000 

8 



5,900 


22 

13.8 

1.4 

3,500 

225,000 

28 



3,800 


1944 12/1 

13.0 

4.4 

3,400 

200,000 


Away from 
Work 


Diagnosis: Leukopenia. 


12) B, E. J. b. 1917. 

Lithographer. 

Duration of employment: G years. 
Symptoms of acute poisoning: 0. 
Snlijeclivc symptoms: 0. 

Differential count: 


'Dale Staff cells Segmented 
cells 

1943 3/8 2 48.5 

3/12 39 


Eos. Bos. Mon. Lymph. 

3 5 3 43 Reds normal 

2.5 2.5 56 Reds normal 


Date Hb. Reds 

g/1 00 cm^ blood mill. /mm® 
3/8 13.5 4.7 

5 

16 

23 

6/9 14.1 4.8 

17 14.5 4.8 


27 

8/10 

19 

1/11 

18 

3/12 13.4 

18 14.1 • 4.7 


Whites 

Thrombocytes 

Away from 

per mm® 

per mm® 

work 

2,600 

150,000 


3,200 

6,400 

6,800 


ojS — ■ 

3,600 

185,000 


3.000 

6.000 

210,000 


4,300 

195,000 


5,100 

3,800 

4,700 

180,000 


4,400 

220,000 

J- 19/12 

4,600 
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liU-i 18/1 
25 

Diagnosis: I,eiikopenia. 


5,700 245,000 

4.500 


i;i| E. K. E. h. 1908. 

Laboratory assistant. 

Duration of employment: 1 year. 
Symptoms of acute poisoning: ? 
Subjective symptoms; Vertigo. 


Differential count; 


Dale 

Staff cells 

Segmented 

Eos. 

Bas. Mon. Lymph. 



cells 



1943 7/(j 

1 

74 


5.5 19.5 

Dale 

Hb. 

Beds 

Whites 

Thrombocytes Away from 


g/100 cnF blood mill. /mm® 

per mm® 

per mm® work 

7/(i 

14.5 

5.1 

3,600 

232,000 

9 



3,800 


22 



5,100 



Diagnosis: I.,eukopenia. 


14i E, T. E. b. 1901. 

Engraver. 

Duration of emplovmenli 20 years. 

Symptoms of acute poisoning: 0. 

Subjective symptoms; Fatigued for a wliole year. Impotent. Easily 
acquired bruises. On Aug. 9 purpura haemorrhagica (peteebiae 
on lower legs). 

Sternal puncture Aug. 23. Specimen rich in cells. Erytbropoiesis very 
active. Among the basophil normoblasts there were a few with a 
loose nucleus resembling megalohlasts. Leukopoiesis normal. 

Differential count; 


Date 

Staff cells Segme7itcd Eos. Bas. 
cells 

Mon . 

Lymph. 

194 3 21/5 

7 4S.5 3.5 

■ 2 

41 


Aniso-, macro-, and poikilocylosis, no 
stippled or nucleated reds. 

polycliromasia, no 

10/8 

7 45 3 

3 

42 


Anisocyiosis, a few poikilocyles, no nucleated reds. 
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Dale 

Hb. 

Reds 

Whites 

Thrombocytes 

•4irat/lK~ 


g/100 cm® blood 

mill. /mm® 

per mm® 

per mm® 

If i 

inri 

21/5 

13.1 

4.2 

4,200 

95,000 






150,000 


15/6 

14.3 

4.5 

■ 3,300 

65,000 


22 



4,200 

70,000 






50,000 


27/7 

13.1 

3.9 

3,600 

35,000 


29 



3,000 

50,000 


2/8 

12.7 

4.0 

5,500 

80,000 


9 



3,900 

30,000 


10 

11.7 

3.5 

3,200 

36,000 

10/8- 

12 

12.4 

3.6 

6,'200 

39,000 

14 




35,000 


17 



5,000 



19 

11.5 

3.3 

3,700 

70,000 


23 



3,800 



24 



6,400 



26 

11.5 

3.5 

3,500 

35,000 


30 

12.1 

3.6 

4,100 

46,000 


6/9 



3,500 

60,000 


23 

13.1 

4.0 

3,400 

60,000 


15/10 



2,200 

75,000 


22 



3,500 

50,000 


1/11 



3,200 

85,000 


15 



5,400 

75,000 


8/12 

11.7 


4,900 

85,000 


11/1 

13.0 

3.9 

3,800 

110,000 


28 

12.2 

3.7 

3,400 

85,000 

Still away 

1/2 



6,500 


from work 

Diagnosis; Anemia -f 

leukopenia 

+ thrombopenia. 



15) F, 0. G. L. b. 1914. 
Intaglio printer. 


Duration of employment; 8 years. 
Symptoms of acute poisoning: Yes, 
Subjective symptoms; Fatigue. 


Differential count; 


Date Stajj cells Segmented Eos. Bos. Mon. 
cells 

1913 2G/3 2 57.5 5.5 7 


Lymph. 

28 Reds normal 
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Date 

m. 

Reds 

g/100 cm® blood 

mill. /mm® 

26/5 

12.7 

4.5 

29 



4/6 



13/8 

12.4 

4.5 

19 



25 



8/9 

13.1 

4.4 

22 



15/10 


4.7 

15 jU 

13.1 

29 

13.1 

4.6 

6/12 



13 



20 

10.3 

4.1 

28 

12.3 

4.1 

3/1 



10 

13.0 

4.4 

17 



31 

13.0 

4.3 

Diagnosis: 

Anemia -f 

Icukopenii 


TTOji/cs Thrombocytes Away jrom 


per mm® 

per mm® 

worh 

3,800 

205,000 


4.800 
3,700 

3.800 

210,000 

13/8 — 

3,200 

4,000 

3,600 

150,000 


6,200 


— 23/9 

4.200 

5.200 

140,000 


5,700 

135,000 


4,400 

5,600 

4,400 

160,000 


3,500 

• 


8,000 

8,700 

4,000 

4,400 

190,000 



1C) H, B. W. B. 1904. 

Engraver. 

Duration ol employment: 21 years. 

Symptoms of acute poisoning: 0? 

Subjective symptoms: Moderate anginoid pains. 


Differential count: 


•Date 

Staff cells Segmented 

Eos, Bos. 

ilfon. Lymph. Mycl. 



cells 



1943 lG/8 


03.5 

1.5 

9.5 25 0.5 





Reds normal 

20/10 

1.5 

51,5 

3 

6 38 



Slight macrocylosis. 2 stippled reds/100 whites. 

Date 

Hb. 

Reds 

]T7iifcs Thrombocytes Away from 


g/100 cm® blood 

mill. /mm® per mm® 

per mm® work 

16/8 

12.7 

4.6 

5,000 

240,000 

30/9 



3,400 


20/10 

12.7 

4.4 

4,200 

190,000 

9/11 



4,400 


13/12 

13.1 


3,800 

225,000 

Diagnosis: Moderate 

anemia -j- leukopenia. 
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17) 11, O. V. 1). 1015. 

A.ssistant (o intaglio printer. 

Duration of employment; 7 yeai’s. 
Symptoms of acute poisoning; 0. 
Subjective symptoms; 0. 

Differential count; 


Date Stnjj relh Segmented Eos. Bas. Mon. Lymph. 




cclh- 



10-J3 2i/4 

1 53.5 1.5 

0.5 1. 

5 30 Reds normal 


Date 

in. Bed.s 

Whiles 

Thrombocytes Away from 


g/10(i cm^ blood miil./mm^ 

per mnD 

per mm’ work 


21/1 

13.1 1.8 *■ 

3,000 

150.000 

155.000 


30/7 . 

13.8 1.8 

1,500 

120,000 


0/S 


3,100 



0 


3,000 

0/8 — 


10 


3,700 



7/0 


1,000 



21 

11.1 1.8 

3,200 

115,000 


1/10 


5,200 

military 


11 


0,100 

.service 


25 


5,000 

about 1/10 


1/11 


5,800 



1/12 


5,000 


1011 

8/1 


2,300 



10 

15.3 5.0 

.5,200 

170,000 


Diagnosi.s 

: Leukoiienia. 



I«) 

.t, F. K. 

11. b. 1011. 




Assistan t 

to intaglio printer. 




Duration 

of employment: 11 years. 



Symptoms of acute poisoning: 0. 
Subjective symptoms: 0. 
Complications; Eczema. 




Differential count: 




Dale Staff eells ' Segmented 

Eo.^. 

Bas. Mon. Lymph. 



cells 



1913 

20/3 

1/12 

03.5 2 8.5 40.5 

68 0 4-5 . 

Slight anisocytosis. No stippled • 
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Date 

Hb. Reds 

g/100 cm® blood mill./mm® 

Whites 
per mm® 

20/3 

12.7 

4.7 

5,000 

24f9 

22/10 

12.8 

4.6 

6,700 
■ 2,600 

15/11 

11.6 

4.3 

4,000 

22 

27 

11.3 

4.3 

3,800 

5,000 

29 

10.8 

3.9 

4,000 

1/12 

11.0 

3.9 

3,000 

15 

11.7 

3.9 

4,200 

28 

13.0 

4.1 

5,300 

1944 17/1 
25 

12.2 

4.0 

3,200 

4,800 


Thrombocytes Away from 
per mift® work 

200,000 

180,000 

180,000 

160,000 


150.000 1/12 — 

170.000 

180.000 

180,000 

Slili awaj' 
from work 


Diagnosis: Anemia + leukopenia. 


19) J, N. M. b. 1886. 

Intaglio printer. 

Duration of employment: 19 years. 

Symptoms of acute poisoning: Yes. 

Subjective sj-mptoms; Increased flow of saliva, nausea, fatigue. 
Complications: Duodenal ulcer? 


Differential count: 


Date Staff cells Segmented Eos. Bos. Mon. Lymph, 
cells 

1943 4/5 6 43.5 14 36.5 Slight aniso- 

cytosis 

8/11 3 61 3 8 25 Slight aniso- 

cytosis 


Date 

Hb. 

Reds 

Whites 

Thrombocytes 


g/100 cm® blood 

mill./mm® 

per mm® 

per mm® 

Afb 

11.3 

3.$) 

3,000 

155,000 





165,000 

8 



6,500 


18 



8,000 


5/6 

12.2 

4.1 

4,800 


22 

11.5 

3.x 

3,500 

88,000 

17/7 

12.2 

3.9' 

6,000 


20 









100,000 

21/8 

12.7 

4.1 

4,000 

120,000 


Ada med. seandinao. Vol. CXIX. 


Away from 
work 
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Date 

Hh. 

Reds 

Whites 

Thromhocytes 

AnayjroT; 


g/lOOcm^ blood mill./mm^ 

per mm“ 

per mm’ 

(rorl- 

25 



4,500 



4/9 



3,800 


•f/9- 

11 



5,600 



18 

12.2 

4.1 

3,500 

170,000 


29 



4,700 

120,000 


14/10 

13.1 

4.4 

5,300 


— 19/10 

28 



3,600 

125,000 


8/11 



5,000 



8/12 



5,200 



18/1 

13.0 

4.3 

6,000 

165,000 



Diagnosis: Anemia + leukopenia + thrombopenia. 


20) J, S. E. A. b. 1913. 

Assistant to intaglio printer. 

Duration of employment: 4 j’cars. 

Symptoms of acute poisoning; 0. 

Subjective symptoms: Pains in back, otherwise none. 
Complications: Insufficientia dorsi. 

Differential count: 


Date 

Stajf cells 

Segmented 

Eos. 

Bas. Mon. 

Lymph 



cells 




1943 6/4 

7.5 

40.5 

4.5 

4 

43.5 

Date 

Hb. 

Reds 

Whites 

Thromhocytes Away jrom 


g/100 cm® blood mill./mm® 

per mm® 

per mm® 

(i'ork 

6/4 

13.5 

4.8 

3,200 

200,000 


1944 17/1 

14.5 

4.9 

4,000 

160,000 


24 



4,200 



31 

13.0 


4,700 



2/2 

13.0 

4.4 

3,000 

160,000 

10/2 — 

9 

11.5 

4.3 

2,300 

180,000 


Diagnosis: Anemia -f- leukopenia. 

21) K, 0. B. b. 1916. 

Web press assistant. 

Duration of employment: 8 — 9 years. 
Symptoms of acute poisoning: 0. 
Subjective symptoms: 0. 


nE^'7.E^•E rOJSOMNO. 
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Differential count; 


Date 

Staff cells 

Segmented 

cells 

1943 20/3 

3 

43.5 

Date 

Hb. 

Beds 


g/100 cm® blood 

mill/mm® 

20/3 

14.1 

4,9 

2/8 

4 

7 

16 

14.1 

4.6 

30 

4/9 

* 


10 

21 

14.4 

4.7 

12/10 

18 

25 

13.4 

4.7 

9/11 

13.4 

4.G 


21/12 

14.5 

4.8 

1944 4/1 

19 

14.5 

4.7 


Diagnosis: Leukopenia. 

22) L, A. E. b. 1883. 

Mechanic. 

Duration of employment; 2 years. 
Symptoms of acute poisoning: 0. 
Subjective symptoms; 0. 


Eos. 

Das. Mon. Lymph. 

1.5 

8.5 40.5 

Whites 

Thrombocytes Away from 

per mm® 

per mm® work 

7,000 

165,000 

2,600 

170.000 

160.000 

4,600 

3,400 

7/S- 

4,800 

3.000 
4,700 

6.000 

175,000 

5,800 

5,700 

200,000 

7,400 

6.500 

5.500 

220,000 Miliiary 

7,000 

service 
10/11-20/12 
205,000 — 21/12 

4,000 

6,200 

245,000 


Differential count; 

Date Staff cells Segmented Eos. Das. Mon. Lymph. 


cells 

1943 25/8 3 55.5 1 


Date 

lib. 

Beds 


g/100 cm® blood 

mill. /mm 

25/8 

11.5 

4.1 

4/9 

11 

11.3 

4.1 

3/1 

10.7 

3.8 

8 

11.0 

4.0 

18 

10.7 

3.8 


Diagnosis: Anemia. 


5 35.5 Reds normal 

T17(tVes Thrombocytes Away from 


per mm® 

per mm® 

3,800 

200,000 

4,600 


7,200 


9,600 

215,000 

4,800 


5,400 

230,000 
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23) L, J. T. V. b. 1891. 

Pressman. 

Duration of employment; 6—8 mths. 1941, and now since Anr i 
1942. ’ 

Symptoms of acute poisoning: Yes. 

Subjective symptoms: Headache, dizziness, fatigue. 
Complications: Neurasthenia. 

Differential count; 


Date Staff cells Segmented Eos. Bas. Mon. Lymph, 
cells 


1943 13/4 

6.5 

49.5 0.5 

7.5 

35.5 Slight aniso- 
cytosis ■ 

8/7 

Red blood picture showed fairly definite macrocytosis. 

1944 24/1 

8 

GO 

7 

25 

Date 

Hb. 

Reds 

Whites 

Thrombocytes Away from 


g/100 cm^ blood mill./mm® 

per mm® 

per mm® work 

1943 13/4 

12.4 

3.8 

3,800 

120,000 

140,000 

22/5 

28 

12.1 

3.6 

2,400 

4,800 


5/6 

12.2 

3.6 

3,900 

5/6 — 

18 

12.8 

3.7 

5,500 


2/7 

13.1 

3.8 

3,400 

— 19/7 

■ 4/11 
15 

11.7 

3.9 

3,800 

4,400 

90,000 

170,000 

6/12 

13.0 

4.3 

3,400 

140,000 

13 

13.0 

4.4 

6,500 


20 

13.0 

4.4 

3,400 

130,000 

28 

1944 3/1 

13.0 

4.2 

3,800 

3,800 

140.000 

10 

12.3 

4.0 

4,300 


17 

12.3 

3.8 

7,500 

150,000 

19 

11.5 

3.7 

4,000 

19/1 — 

25 

1/2 

12.3 

4.7 

5,000 

81,000 StUlaway 
from work 


Diagnosis; Anemia + leukopenia + thrombopenia + neurasthenia. 


24) L, K. H. 0. b. 1900.. 

Lithographer. 

Duration of employment; 2 ^ years. 
Symptoms of acute poisoning: 0. 
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Svibjective symptoms; 0. 
Difterential count; 


Date 

Staff cells 

Segmented 

Eos. 

Bas. 

Mon. 

Lymph. 



cells 





1943 27/5 

2 

54.5 

2.5 


4.0 

36.5 

Slight unevenness in size of red 

cells, 

a few polychromatic 


reds. About 15 stippled reds/200 whites. 


4/6 No stippled reds. 

2/7 Very slight unevenness in size of red cells. No polychromatic 
reds. No stippled reds. 

26 6 - 44.5 4.5 4 41 

Red blood picture: Slight macrocytosis. 

13/10 2.5 43.5 13 G 35 

7 stippled reds/100 whites. Slight poikilo- and anisocytosis. 

28/12 56 1.5 2.5 40 

Slight anisocjdosis. 
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25) L, S. W. b. 1913. 

Engraver. 

Duration of employment: 13 years. 
SjTOptoms of acute poisoning: Yes? 
Subjective symptoms: 0. 


Differential count: 


Date 

Staff cells 

Segmented 

Eos. 

Bos, Mon. Lymph. 

1943 5/4 

3.5 

CC/l’to 

79.5 


3.5 13.5 

Date 

Hb. 

Beds 

Whites 

Thrombocytes Away from 


g/100 cm3 blood mill./mm3 

per mm® 

per mm® work 

5/4 

12.4 

4.3 

8,200 

140,000 





145,000 

8/10 



5,500 


5/11 



4,200 


22 

12.4 

4.2 

3,500 

155,000 

29 

12.0 

4.0 

5,000 


6/12 

11.7 

4.2 

4,600 

• 

13 

11.7 

4.0 

5,000 

155,000 

20 

11.5 

4.2 

6,600 


28 

12.3 

4.4 

4,500 


1944 10/1 

13.0 

4.4 

5,300 

165,000 

24 



5,400 



Diagnosis: Anemia. 


26) h, P. E. b. 1897. 

Intaglio printer. 

Duration of employment: 30 years. 

Symptoms of acute poisoning: Nothing definite. 

Subjective symptoms: Fatigue, vague gastro-intestinal discomfort. 

Differential count: 

Date Staff cells Segmented Eos, Bos. Mon. Lymph, 
cells 

1943 8/4 5.5 55.5 5.5 6 27.5 Reds normal 

14/10 1.5 57.5 3.5 5.5 32 

5 stippled reds/100 whites. Red cells otherudse normal. 

Date Hb. Reds Whites Thrombocytes Amy from 

g/1 00 cm3 blood mill./mnP per mm3 pernmP work 

8/4 13.2 4.6 2,800 175,000 

185,000 
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1944 


Date 

22/5 

29 

4/6 

22 

23 

10/8 

25 

17/9 

1/10 

14 

28 

12/11 

10/12 

4/1 

10 

22 




benzene poisoning. 

Reds Whites Thromhocyles Away from 


g/ 100 cm^ blood mill./min^ 


13.1 


13.2 


13.0 

13.8 


4.4 


4.4 


4.2 

4.4 


Diagnosis: Leukopenia. 


per mm^ 
2,200 
4,000 

3.500 
4,100 
2,800 
4,600 
7,900 
4,400 
3,200 
3,200 

4.500 
4,400 

4.600 

3.600 

3.600 

5.600 


per mm® work 


175.000 

135.000 

165.000 


155.000 

190.000 


1/10 


Still away 
from work 


27) L, G. E. H. b. 1907. 
Foreman. 


Duration of emplojmient: 17 years. 

Symptoms of acute poisoning: ? 

Subjective symptoms: Fatigue, headache, vertigo, waves of nausea. 
Complication: Concussion of the brain in 1942. 


Differential count: 


Date Staff cells Segmented Eos. 

Bas. Mon. 

Lymph. 

1943 20/10 

cells 

1 63 2.5 

0.5 3 

30 Very slight 

4/11 

75.5 2 

4 

anisocytosis 
18.5 A few mac- 

Date 

Hb. Reds 

rocytes 

Thrombocytes Away from 


g/100 cm® blood mill./mm® 

per mm® 

per mm® work 

20/10 

12.4 4.5 

3,400 

205,000 

26 


3,200 

4/11 

16 


3,700 

4,200 



Diagnosis: Leukopenia (Concussion of the brain in 1942). 
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28) M, C. R. V. b. 1906. 

Intaglio printer. 

Duration of employment: 20 years. 
Symptoms of acute poisoning: 0. 
Subjective symptoms: Fatigue. 

Differential count: 


Date 

1943 31/5 
Date 

31/5 

11/6 

3p 

20 

3/8 

17 

20 

3/9 

17 

28 

bjXQ 

16 

28 

17/11 

13/12 

20 

28 

1944 3/1 
17 
24 
31 


Staff cells 
2 


13.4 

13.4 

13.1 

13.0 

13.0 


Segmented 

cells 

56 


4.6 

4.5 

4.3 

. 4.3 

4.5 


Eos, 


Whites 
per mm® 
3,300 
5,800 
5,800 
3,400 
3,900 

3.000 

5.800 
5,600 

3.400 

3.800 
3,200 
4,700 
3,000 

3.200 

4.500 

4.200 

5.000 

4.800 
4,200 

4.400 

5.500 


Lymph, 

35 

Amy from 
work 


17/8 — 


— 18/U 


Bas. Mon. 

0.5 4 

Thrombocytes 
per mm® 
229,000 . 


180,000 


190.000 

200.000 


260,000 


205,000 


Hb. Reds 

g/100 cm® blood mill./mm® 
12.8 4.7 


2.5 


Diagnosis: Leukopenia. 

29) M, H. L. A. b. 1897. 

Intaglio printer. 

Duration of employment: 20 years. 
Symptoms of acute poisoning: 0. 
Subjective symptoms: Fatigue. 
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Ditterential count: 

Date Staff cells Segmented 

cells 

1943 19/3 4 62.5 

Date Hb. Reds 

gf 100 cm® Wood mW./mm® 

19/3 13.0 4.4 

After being examined at Karoiinska Sjukhuset the patient con- 
tinued with his work. Four months later he fell ill, with tender- 
ness and a pain in his mouth and a temperature of about 39° C. 
About 4 — 5 days later he was admitted to another hospital (The 
Sabbatsberg Hospital; head physician Dr. Nylin) suffering from 
gingivitis and with a temperature of 39.9° G. but with no abnor- 
mal signs in the tonsils. For the blood values, see below. He was 
treated intensively with blood transfusions, liver and vitamin 
preparations, and bone marrow preparations, but he died after 
being in the hospital for 10 days, showing all the signs of agranu- 
locytosis. 


Eos. Das. Mon. Lymph. 

8 ■ 25.5 

Whites Thrombocytes Away from 
per mm® per mm® work 
5,300 165,000 

165,000 


Differential count: 


Date 

Staff Segmented Eos. B as. Mon. Lymph. Immature Metamye- 


cells cells 


unclassi- locytes 




ficd cells 

1943 24/7 

28 

2 

70 

27 

38 

1 1 

58 2 

28 

43 

1 

55 2 

31 

14 

4 6 

74 2 

Date 

Hb. 

Reds Whites 

Thrombocytes Away from 


g/100 cm® blood mill./mm® per mm® 

per mm® work 

23/7 

7.7 

2.5 1,200 


24 

7.7 

2.2 1,000 


25 


650 


26 

8.3 ■ 

2.8 430 

181,000 

27 

10 

3.1 530 

225,000 

28 

10.4 

3.2 680 


29 

10 

3.1 500 

201,000 

30 

10 

3.1 860 

376,000 

31 

8.8 

3.1 770 

424,000 

1/8 

8.0 

2.9 580 


Diagnosis; Granulocytopenia -f anemia. 
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It can hardly be doubted that there \Yas a causal connection between 
the benzene exposure and disturbances in the blood in this patient. 
Idiopathic granulocytopenia does not go hand-in-hand with 
anemia. 

It is not known how long this condition had taken to develop. In 
all probability, however, it had existed for less than 4 months. 


30) P, C. b. 1899. • 

Intaglio printer. 

Duration of employment; 19 years. 


Sj'mptoms of acute poisoning: 




Subjective symptoms: Fatigue, 

poor sleep, rhinitis sicca, periodical 

stomach pains. 





Differential count: 





Date 

Staff cells 

Segmented 

Eos. 

Bos. Mon. 

Lymph. 



cells 




7/4 

6.5 

54 

2 

5 

32.5 


Slight anisocytosis and 

polychromasia. 1 stippled 

red blood 


cell per 100 whites. 




7/10 

7 

53 

1 

1 

38 

2/11 

2.5 

40 

5 

8 

44.5 


Slight anisocytosis. 3 stippled reds/100 whites. 


Date 

Hb. 

Reds 

Whiles 

Thrombocytes 

Amay from 


g/100 cm^ blood mill./mm' 

® per mm® 

per mm® 

work 

Iji 

10.8 

3.7 

3,000 

85,000 






95,000 


16 

‘10.8 

3.6 

2,800 

90,000 

27/4 — 

13/5 

11.5 

3.7 

2,600 



27 

11.7 

3.9 

2,200 



15/6 

12.8 

4.2 

2,600 



21 

12.3 

4.1 

2,000 



26 



3,000 



5/7 

11.3 

3.8 

3,000 

140,000 


26 

12.4 

4.0 

3,400 

115,000 


10/8 

12.0 

3.9 

3,800 

140,000 


21 

12,0 

4.0 

5,000 



28 



3,600 



4/9 

12.1 

4.0 

5,000 






31) P, R. b. 1911. 

Engraver. 

Duration of employment; 12 veal’s. 

Symptoms of acute poisoning; Yes. 

Subjective symptoms; i^ervous, easily roused to anger. 

Sternal puncture Apr. 21. Specimen rich in cells. Erylliropoiesis 
active; abundant normoblasts. In places, the specimen contained 
cells displaying highly basophil, protoplasm and a fairly loose 
nucleus' but no definite nucleoli. Reticulum cells? Leukopoiesis 
normal. Reticulum hyperplastic? An increase in the number of 
• megakaryocytes. Sternal puncture Aug. 23. Specimen rich in 
cells. Erylliropoiesis active. Among the basophil normoblast-s 
there were a number with a fairly loose nucleus. Leukopoiesis 
normal. 

Differential count; 


Date Staff cells Segmented Eos. Bas. Mon. Lymph. 


1943 20/4 

cells 

70.5 

3.5 

4.5 

21.5 

Slight 

auiso- 

2/7 2 

59.5 

3.5 

3 

32 

cylosis 


12/10 1.5 

65 


6 • 

27.5 

Slight 

aniso- 






cytosis 
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Date 

1943 20/4 
21 
7/5 

15 

22 

2G 

2/6 


Hb. 

g/100 cm® blood 

12.1 

12.1 

12.7 

13.3 


21 

2/7 

29 

30 
2/8 
C 

12 

16 

17 

23 

24 
26 
28 
30 

6/9 

25 

12/10 

3/11 

2/12 

14 

29 


14.0 

13.1 

11.7 

13.1 

12.7 

12.4 


14.5 

13.8 


Reds Whites 
mill./mm® per mm® 

4 . , 2,400 

2,200 
1,600 
2,600 
2,000 
3,000 
4.500 


Thrombocytes Away from 
per mm® work 


4.3 

4.4 
4.3 
4.7 
4.7 
4.3 

4.1 

4.6 

4.2 


4.3 

4.3 


1944 18/1 13.0 

Diagnosis: Anemia 


5,000 

3,100 

1,800 

2,800 

2.400 

2.500 

2,200 

3.400 

3.200 

3.500 

3.400 
2,800 
2,800 

3.000 

4.000 

3.000 

4.400 
4,000 
3,800 

4.200 


265,000 


122,000 

136.000 

205.000 

165.000 

170.000 


156.000 

100.000 

76.000 

72.000 

165,000 


120,000 

165,000 


4.4 3,500 

-f leukopenia + thrombopenia 


7 / 5 - 
— 22 / 6 - 


29/7 — 


180,000 Still away 
from work 


32) P, K. F. b. 1903. 

Lithographer. 

Duration of employment: 3 ye^s. 
Symptoms of acute poisoning: Yes. 
Subjective symptoms: Fatigue. 
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Differential count: 

Sate Stajj Segmented Eos. Bos. Mon. Lymph. Macrohjmph. Mycl. 


cells 


cells 


of various 
lands 


1943 30/3 

4.5 

72 

1.5 

4.5 

13.5 4 

17/6 

2 

59 

1 

5 

33 

28/9 


6C.5 


7.5 

25.5 0.5 


Slight 

polychromasia and 

macrocy 

losis. 2 stippled reds/100 


whites. 




9/11 

53 

0.5 0.5 

6 

40 


Slight 

macrocytosis. 



Date 


Hb. 

Beds 

Tl'/ufcs 

Thrombocytes Away from 


g/100 

' cm’ blood 

mill./mm® 

per mm® 

per mm® work 

30/3 


12.0 

4.0 

5,400 

105,000 






90,000 

1/4 




3,400 


22/5 


10.2 

3.3 

4,000 

22/5 — 

29 


10.2 

3.6 

3,400 

31 


9.7 

3.2 

4,700 


8/G 


9.0 

3.0 

2,000 


10 


11.7 

4.2 

4,500 

70,000 

17 


13.1 

4.0 

4,500 

02,000 


21 
5/7 

19 
31 

7/8 

14 

23 

7/9 

20 
28 

11/10 

25 

9/11 

7/12 

20 

1944 4/1 
10 
25 


12.-1 

12.1 

12.4 

12.1 

12.1 

12.0 


12.1 


12.7 
12.4 

13.8 
13.8 


4.G 

4.1 
4.3 
4.0 
4.0 

4.2 


4.3 

4.5 

4.4 


4.500 

5.000 
5,400 

3.000 

3.200 

3.500 

4.800 

3.800 
3,800 
3,G00 

4.000 

5.200 

4.200 

3.000 

4.000 

3.000 

3.200 • 
4,300 


02,000 

95.000 

80.000 
90,000 

90.000 

70.000 


90,000 


115.000 
80,000 

105.000 

90,000 

135.000 


— 20/7 
7/8 — 


Diagnosis: Anemia + lonkopenia + Ihrorabopenia. 


Still tiway 
from work 
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33) • R, N. H. b. 1904. 

Intaglio printer. 

Duration of employment: 10 years. 

Symptoms of acute poisoning: Yes. 

Subjective symptoms: Fatigue. 

Sternal puncture Mar. 17. Specimen rich in cells. Erythropoiesis 
very active. No megaloblasts. Leukopoiesis: Nothing abnormal. 

Reticulum apparently normal. 

Sternal puncture Aug. 23. Specimen rich in cells. Erythropoiesis 
very active. Among the basophile normoblasts there were some 
■with a strangely loose nucleus, resembling megaloblasts. Leuko- 
poiesis normal. 

Differential count: 

Date Staff cells Segmented Eos. Bas. Mon. Lymph. Metamyelo- 


1943 17/3 

2.5 

cells 

56.5 

1.5 

11.5 

28 

cytes 

14/8 

9 . 

54 

2.5 

7.5 

26 

1 

7/10 


47.5 

1.5 

5 

46 



Slight polychromasia and macrocytosis. 7 stippled reds/100 
whites. 

13/12 4 46 2 15 33 

Slight anisocytosis and pol 5 'chromasia. 5 stippled reds/100 
whites. 

Thrombocytes Atvay from 
per mm® (vork 

70.000 

85.000 


90.000 14/8 — 

30.000 

34.000 

38.000 


Date 

Hb. 

Reds 

Whites 


g/100 cm® blood 

mill./mm® 

per mm® 

1943 17/3 

10.8 

3.8 

4,000 

23 

11.3 

3.8 

3,400 

29 



4,000 

16/4 

12.4 

4.3 

3,000 

19/5 

12.7 

4.3 

3,600 

19/7 

11.7 

3.8 

2,600 

14/8 

.11.3 

3.8 

1,400 

16 

11.7 

4.2 

3,100 

17 

11.7 

3.1 

3,900 

19 



4,100 

22 



4,700 

24 

12.0 

3.4 

3,800 

26 



3,700 

• -28 



5,400 

30 

12.4 

4.0 

4,000 

6/9 



3,000 
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Date lib. Reds 

g/ 1 00 cni= blood 

22 

7/10 

21 

1/11 

19 

13/12 13.5 3.9 


Whites Thrombocytes Away from 
jicr mm=' per work 


5,300 


2,400 

11.5,000 

2,200 


2,200 

100,000 

2,800 


3,000 

100,000 


1944 5/1 13.8 

20 13.8 


4.2 .3,800 110,000 

4.2 3,000 95,000 Slill away 

from work 


Diagnosis: Anemia + leukopenia + lliroinbopenia. 


34) S, 0. L. b. 1917. 

Engraver. 

Duration of employment: 3 yctxrs. 
Symptoms of acute poisoning: Yes. 
Subjective symptoms: 0. 


Sternal puncture lilay 25. Specimen rich in cells. Erylbropoiesis greatly 
increased, and normoblastic. Lenkopoiesis .showed no particular 
changes. 


Differential count: 

Date Staff cells Segmented Eos. 




cells 


1943. 9/4 

4 

42.5 

5. .5 

IC/G 

4 

59 

3 

2/10 

G 

55.5 

2.5 

Date 

Hb. 


Reds 


g/100 cm® blood mill./mnv 

1943 9/4 

10.8 


4.0 

21 

11.3 


4.3 

15/5 




19 

11.0 


3.9 

21 > 

9.7 


3.4 

25 . 

11.0 


3.C 

27 

12.4 


3.8 

31 

11.7 


3.8 

8/G 

11.0 


5.2 


Bas. Mon. Lymph. 

Macrolymph. 

1 

41 

of eariotts 
kinds 

5 

29 


5 

30 

1 


1 Stippled red/100 whites 

Whites 

ThrombocyU 

?.s Away from 

per mm® 

per mm® 

work 

3,G00 

115,000 


2,800 

3,200 

2,000 

115,000 

19/5 — 

1,800 

1,900 

8G,000 

1,800 

2,500 

3,000 
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Date 

m. 

Beds 

IVhites 

Thrombocyte. 


g/lOO cm’ blood 

mill./mm’ 

per mm’ 

per mm’ 

10 

12,4 

4.8 

3,200 

70,000 

10 

13.1 

5.0 

3,400 

00,000 

21 

13.7 

4.5 

2,200 


9/7 

12.7 

4.4 

2,400 

125,000 

20 



2,400 

185,000 

2/8 

12.4 

4.1 

1,000 

100,000 

5 

11.7 

4.3 

1,800 


9 

12.7 

4.5 

2,400 

180,000 

12 

13.8 

4.7 

3,200 

82,000 

17 



3,000 


25 



4,800 

1 . 

3/9 



1,000 

140,000 



2,000 


4 



3,400 


10 



3,000 



24 

2/10 

10 

2/11 

10 

7/12 

15 

1944 11/1 
31 
2/2 


3,400 




3,800 
2,700 . 

115,000 



3,800 




3,500 

150,000 



4,000 


13.0 

4,0 

3,200 

110,000 

13.0 

4.2 

3,200 

135,000 



3,200 

145,000 

11.8 

3.9 

3,400 



Diagnosis: Anemia + leukopenia + Ihrombopema. 


35) S, A. R. b. 1900. 

Intaglio printer. 

Duration of employment: 23 years. 
Symptoms of acute poisoning: 0. 
Subjective symptoms; Fatigue. 


Differential count: 

Date Staff cells Segmented Eos. Bos 
cells 


Mon. 


Lymph. 


1943 30/3 
0/12 


55.5 1.5 

40 3.5 


2 41 

4 41 


Away from 
work 


Still away 
• from work 


Macrolymph, 
of various 
hinds 

Reds normal 
5.5 

Reds normal 
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Date Hb. Reds Whites 

g/100 cm® blood mill./mm® per mm 


30/3 

1/4 

18/5 

18/6 

24/7 

29 


13.0 

13.7 

13.8 


4.6 

4.9 

4.4 


2,200 

4,000 
4,200 
.3,100 
. 3,300 
3,600 


Thrombocytes Away from 
per mm® work 

235.000 

245.000 


190,000 


10/8 



4,000 


16 



3,000 


18- 



3,400 


23 



3,200 


28 



2,600 


31 



2,700 


4/9 

11.7 

4.2 

3,000 


13 



’ 4,800 


27 

12.7 

4.3 

2,800 

195,000 

11/10 



, 2,500 


18 

13.1 

4.3 

3,200 

150,000 

1/11 



2,800 


9 



4,500 

- • 

29 



5,500 


6/12 



3,500 

145,000 

22 

13.0 

4.3 

2,800 

130,000 

28 

13.8 

4.5 

3,400 


: 17/1 

13.0 

4.4 

6,000 


26 

12.3 


3,000 

195,000 


16/8 — 


from work 


Diagnosis; Anemia + leukopenia. 


36) S, A. H. b. 1907. - ■ 

Engraver. 

Duration of employment: 7 years. 

Sj’’mptoms of acute poisoning: ? 

Subjective symptoms; Fatigue, heart palpitation, breathing difficulties. 
Complications: Bronchial asthma + allergic rhinitis. 

Differential count: 


Date 

Staff eells Segmented Eos. Bos. 
cells 

Mon. 

Lymph. 

1941 4/2 

2.5 : 



1943 31/5 

46 8 

Marked anisocytosis and polychromasia. 

13 

33 

22/10 

2 52 8.5, 

6 

. 31.5 , : 

Slight macrocytosis and polychromasia. 
28 — Acta med. scandinav. Vol. CXIX. 
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Date 

Hb. 

Reds 

Whites 

Thrombocyl 

es Away from 

g/loo cm“ blood 

niill./ram® 

per mm^ 

per mm^ 

worh 

1941 24/3 

9.5 





31 

10.2 





9/4 

12.0 


5,600 



2/5 

13.5 

4.8 




16 

13.3 

4.4 




1943 31/5 

11.9 

4.1 

3,300 

58,000 






67,000 


5/6 



2,800 



15 



2,000 


16/6 — 

19 

11.7 

3.2 

2,200 



22 

13.0 

3.6 

3,400 



26 

12.2 

3.6 

3,000 



6/7 

12.7 

3.8 

9,200 

135,000 


16 

11.7 

3.6 

2,200 



24 

12.7 

4.5 

3,500 



13/8 



5,400 



20 

13.5 

4.8 

4,000 



26 



3,800 



9/9 



4,500 



20 

13.5 

4.6 

4,200 

175,000 


7/10 



5,500 



22 



3,000 

110,000 


5/11 



4,700 



1/12 

12.0 

4.2 

5,200 

150,000 


16 



4,100 



1944 7/1 

13.8 

4.2 

3,600 

120,000 


19 

'13.8 

4.4 

5,100 

175,000 

Still away 






from work 

Diagnosis: 

Anemia + 

leukopenia + thrombopenia 

+ bronchial 


asthma + allergic rhinitis. 


37) W, K. H. b. 1910. 

Engraver. 

Duration of employment: 4 % years. 

Symptoms of acute poisoning: Yes. 

Subjective symptoms: Heart palpitation, constriction in throat, 
nervous, tired. 

Differentia] count; 

Date Staff cells Segmented Eos. Bos. Mon. Lymph, 
cells 

1943 5/4 70.5 1.5 10 18 Reds normal 

1/11 50 2.5 0.5 5 42 Reds normal 
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Date 

Hh. 

Beds 

Whites 

Thrombocytes Away from 


g/100 cm» blood 

mill ./mm® 

per mm® 

per mm® work 

5/4 

14.4 

5.0 

G,000 

140,000 





155,000 

31/7 

12.4 

4.4 

3,000 

160,000 

11/8 



5,000 


25 



4,500 


8/9 



3,800 


23 



6,800 


13/10 

11.7 

4.2 

3,500 

165,000 

1/11 



3,200 

170,000 

10 



3,200 


17 



5,200 


7/12 

12.8 

4.2 

5,200 

190,000 

28 

13.0 

4.5 

4,700 

215,000 

1944 26/1 

13.0 

4.3 

4,700 

185,000 


Diagnosis; Anemia + lenkopenia. 


38) V, G. K. F. G. 1). 1908. 

Engraver. 

Duration of employment: 8 ycar.s. 

Symptoms of acute poisoning: ? 

Subjective symptoms: Fatigue, conslriclion in cbesi, and breathing 
difficulties. 

Complications; Concussion of the brain in 19-11. 


Differential count: 


Date 

Staff cells 

Segmented 

Eos. 

Bas. il/on. Lymph. 



cells 



1943 24/3 

4.5 

50.5 

3.5 

■ 7 28.5 

8/12 

8 

59.5 

2.5 

5 25 





Slight anisocylosis. 

Date 

lib. 

Beds 

TF/i t(cs 

Thrombocytes Away from 


g/100 cm® blood 

mill. /mm® 

per mm® 

per mm® work 

24/3 

12.4 

4.5 

3,600 

170,000 





150,000 

27 



3,600 


21/4 

12.7 

4.5 

3,600 


6/5 



3,400 


18 



2,000 


10/6 



2,500 

10/6 — 
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Date 

Hb. 


g/100 cm’ blood 

10/7 


24 

12.7 

2G/8 


30 


1/9 


10 


17 

13.3 

30 


15/10 


21 


3/11 


11 


20 


8/12 

12.7 

21 


30 


1944 4/1 

13.0 

11 

13.0 

19 


25 

13.0 


Jlcds 

]Vliitc 

Thrombocytes 

mill./mm’ 

per mm’ 
3,800 

per mm’ 

4.0 

3,400 

3,400 

2,800 



5,800 

5,200 

- 

4.5 

3,000 

100,000 


3,800 

2,000 

3.000 
5,200 
3,400 

4.000 

185,000 

4.4 

4,400 

4,000 

5,500 

140,000 

4.0 

5,000 


4.4 

3,800 

4,900 

105,000 

4.4 

7,000 



Away from 
work 


— 5/1 


Diagnosis: Anemia + leukopenia, 


benzene poisoning. 
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Summary. 

A report is made on the subjective symptoms and changes in the 
blood in a group of men engaged in operations with benzene. In 180 
examined persons, chronic poisoning was observed 38 times. Acute 
poisoning was found in the anamnesis of another 61 of the workmen 
and 81 of them showed no signs at all of acute or chronic poisoning. 
The blood changes arc collected in table 3 and the subjective 
symptoms in table 5. 
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The plasma-protein fractions during the course of 
the disease in cases of polyarthritis rheumatica. 

By 

B. SWEDIN and G. BENGTSSON. 

(Submitted for publication September 8, 1944). 


In few diseased conditions will the doctor derive so much help 
from the sedimentation rate (SR), as in the rheumatic diseases. It 
facilitates the diagnosis as well as the study of tlie course of the 
disease and, in some measure, indicates the prognosis. Herrman 
(1924) and Westergren (1926) were the first to study the sedimen- 
tation rate in the rheuinatic diseases and found tliat it was raised. 
As a rule a considerable rise was already noted in the acute cases. 
Kahlmetcr (1926) pointed out that a increased sedimentation rate 
may be the only remaining symptom of an apparently cured acute 
rheumatic polyarthritis, and emphasized in this connection that 
in the treatment of acute polyarthriles the patient should be kept 
confined to bed pending the normalization of the sedimentation 
rate. — In some other arthritic diseases, such as arthrosis defor- 
mans, the sedimentation rate as a rule is not raised (Westergren). 

Falmaeus (1921), whose work forms the basis of modern SR stu- 
dies, has shown that not only the fibrinogen but also the globulin 
percentage has an important bearing on the sedimentation rate in 
experiments where the blood cells have been suspended in different 
concentrated solutions of fibrinogen and globulin, respectively. 
— In order to ascertain how the matter stood in the blood itself, 
Westergren, Theorell and Widstrom made an investigation on a 
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large clinical material. Tliey analyzed a series of blood samples 
from patients suffering from various internal affections in regard 
to tlie sedimentation rate and the plasma-protein fractions, fibri- 
nogen, globulin and albumin. When this material was subjected to 
statistical analysis, they found the following correlation coeffi- 
cients; SR-fibrinogen r = 0.82 ± 0.04; SR-globulin r = 0.50 ± 0.10; 
SR-albumin r = — 0.46 .t. 0.10. There is thus no absolute corre- 
lation between the sedimentation rate and the protein fractions. 
The correlation would perhaps have been better if the fractioning 
of the proteins in the plasma bad been carried on still further. 
Gordon and Wardley (1943) have in fact recently shown that the 
sedimentation rate may be low, despite a high fibrinogen percen- 
tage in the plasma, if the pseudoglobulin in the plasma had increas- 
ed at the expense of the euglobulin. The so-called crj'stal albumin, 
a carbohydrate-free albumin fraction, apparently increased the 
sedimentation rate, whilst the serum glycoid tended to diminish 
it. — When these conditions are studied in the plasma of the blood 
itself, matters arc further complicated by a number of other ele- 
ments which affect the sedimentation rate in one direction or the 
other, such as cholcsterin, lysolccitin, and the neutral sails. 

On the basis of these facts, certain investigators proceeded to 
study what pathological changes in the plasma-protein fractions ^ 
were responsible for the raised sedimentation rate in the rheuma- 
tic diseases. These investigations — at any rate those in which the 
technique was quite unexceptionable — are not numerous. Alrcd- 
Brown and Munro (1935) found low albumin, but high fibrinogen 
and globulin values in a good many cases of chronic rheumatic 
infection. — Davis (1935) made a comparison between the scrum- 
protein fractions from cases of polijarlhrilia chronica and arlhrosis 
deformans. In those suffering from the last-mentioned disease, no 
demonstrable pathological changes in the fractions could be ob- 
served. On the other hand, he noted distinct changes of tliat 
nature in the cases of polijarlhriiis chronica. There the globulin 
fraction, more especially the euglobulin, showed a considerable 
increase. An increase of the fibrinogen, though less marked than 
that of the globulin, was likewise noted. The albumin percentage 
was lower t han normal. ~ Schull, Bach and Pemberton (1939) 


n An values foF llic plasma-prolciu fractions arc; librinoncn 0 20 

0.40 %, globulin 1.5—3 %, allmiuin 3—5 %. lurinogcn 
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made a similar investigation in regard to various arthritic affec- 
tions. They did not find any change, characteristic of any special 
group, in the plasma-protein fractions, except in cases, of polyarlhrU 
iis chronica, where the conditions, broadly speaking, corresponded 
with the findings of the above-mentioned investigators. 

The Author’s Investigation. 

The object of the present investigation was to follow the clianges 
in the plasma-protein fractions during the course of the disease in 
patients suffering from rheumatic polyarthritis and to correlate 
those changes to the variations in the sedimentation rate. 

The material consisted of 45 cases of rheumatic polyarthritis; 
all of them were patients in the Medical Department of theKarohn- 
ska Hospital. In order to obtain, for correlation purposes, as clear- 
cut a material as possible, patients who had been suffering 
from other diseases in addition to polyartliritis were excluded. All 
patients were treated, in some way, with chemotherapy, as well as 
with physical therapy in various forms. — Blood samples were 
taken on the admission of the patient to the hospital and after- 
wards as a rule once a week. The determination of the plasma- 
protein fractions was made according to the method of Theorell 
and Widstrom. The sedimentation rate test was performed accord- 
ing to the method of Westergren. 

Results. 

The results of the analysis and the principal clinical facts are 
summarized in Tables 1 and 2. For the sake of perspicuity, it was 
found desirable not to include in Table 1 all the figures for the pro- 
tein analyses: instead, the direction of the changes which had occurr- 
ed during the treatment is indicated, -f- designating increase, 
— decrease, and the sign = no change. In the SR column, for example, 
40->9 shows that the sedimentation rate has been reduced from 40 
to 9 mm per hour during the period of treatment; = 36 indicates 
that the sedimentation rate has remained unchanged at 36 mm. 
Table 2 gives the results of the individual protein analyses. 

The results of the treatment of the different types of poly 
arthritis are given in Table 3. 67 per cent, of the cases inproved 
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Table 1. 



ft 

rt C3 *S ^ Z5 S 

o^*;?ftc3 04-> o 

.§ 13 3 
X 5 o 5 w o 

w « (2 ° 


1 f. 43 

2 f. 36 

3 f. 45 

4 f. 38 

5 f. 64 

6 f. 64 

7 f. 54 

8 in. 53 

9 m. 52 

10 f. 37 

11 m. 28 

12 in. 52 

13 f. 66 

14 f. 70 

15 1. 67 

16 m. 37 

17 f. 36 

18 m. 32 

19 f. 55 

20 f. 53 

21 f. 12 

22 ni. 75 


23 m. 54 10 

24 in. 45 10 

25 f. 32 10 

26 f. 51 8 

27 f. 42 7 

28 f. 34 7 

29 f. 56 6 

30 f. 45 6 

31 m. 56 4 

32 f. 53 4 

33 f. 41 4 

34 f. 24 2 



'C O X5 
^ ^ < 



Polyarthritis chron. sec. 


+ + 
+ + 
+ + 
+ — 

+ + 
+ + 

+ 

+ 

+ 

+ 

+ + 
+ + 
+ + 

+ 

+ 

+ + 
+ + 
+ + 
+ + 


— + 
.+ + 
+ 

+ + 
+ + 
+ + 


+ + 
+ + 
+ + 


35 m. 23 1 — 

36 m. 30 i/o — 4- 


+ + + 

+ — + 

+ + + 

+ — + 

+ + 

+ + + 

+ + + + 

+ + 

+ + + 

+ + + + 

+ + + + 

+ + + 

+ + + 

+ + + + 

+ — “i" 

+ + + 

+ — + 

+ + + 

+ + + 

+ + 
+ + + 

Polyarthritis 

+ + + 

+ + + 

+ + + + 

+ + + 

+ + + 

+ + + 

+ + 

+ + + 

+ + + 

+ + + 

+ + + + 

+ + + + 

— — + 

+ — + 


177 182 

35 137 
49 132 
48 288 
78 260 

29 144 

146 60 354 

59 310 
17 102 
33 123 
42 294 

30 68 
26 132 

36 73 36 

62 96 

17 96 

20 0 
40 112 
51 255 
129 162 108 
45 3 168 

116 96 

chron. prim. 
28 149 
33 165 
97 60 60 

19 114 
54 52 55 

144 556 

60 55 120 

286 44 306 

60 75 

14 70 

16 55 

293 331 
84 200 

37 175 


Polyarthritis subchron. 


37_> 16 _ 

+ 30-> 13 = 
+ 58-> 22 — 

30-> 16 = 
+ 116->- 65 + 
73-^ 29 — 
+ =55 = 

+ 53^ 20 — 
=30 = 

+ 22-> 31 = 
35-> 22 + 
=42 + 

25-^ 63 = 
= 90 + 

+ =110 — 

5^ 18 + 
=20 + 
+ =10 = 

+ 64--> 26 — 
+ =50 = 

60->118 = 
+ 42-> 14 — 


= + unim. 

— = im. 

-j im. 

= — unim. 

-I unim. 

[■ im. 

\- unim. 

(- im. 

= = unim. 

f- im. 

= + im. 

-i — - im. 

— = unim. 
+ + unim. 

— = im. 

= — im. 

= — unim. 

— = im. 

H im. 

= = im. 

= = im. 

-i im. ■ 


65-> 55 

72-> 26 — = 

29 ->^40 = = 
=35 = = 

40-^ 9 + = 
= 60 = = 
92-> 30 = = 

61-J- 34 

=40 = = 

=22 

=26 = — 


5mos. 

+ 


+ 




26 

126 


4 

5 ^ 

+ 

— 

— 

— 


+ 

74 

303 


+ 

4 » 

+ 






33 

80 


4 » 

— 

+ 

+ 

— 


- 

45 

190 


4 

3 ^ 



+ 



+ 

92 

21 


2 » 

+ 


+ 

— 


+ 

33 

40 

90 


1 » 

4- 


+ 

+ 


+. 

65 

54 

302 

4 





Polyarthritis acuta 



Iw 

+ 

+ 

+ 



+ 1 

21 

39 



Iw 

+ 


+ 



+ 1 

28 

62 

102 



28-> 

10 

32~> 

17 

60^ 

33 

13-> 

35 

65-^ 

40 

63-> 

25 

100-> 

45 

=25 


+ im. 

+ im. 

= unim. 

— unim. 

— im. 

— im. 

= im. 

= unim. 

— unim. 

— unim. 
+ im. 

= unim. 

— im. 

— im. 


— im. 

— unim. 
+ im, 

+ im. 


= -)- = im, 
+ 79-^115 = + = im. 


126-> 21 — 
34-> 10 + 


+ im. 
+ im. 
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VTablc 2. Coni.) 


Case 

No. 

Dale 

Fibrinogen 

Globulin 

All)uin in 

Tolnl-protcin 

29. 

8/9 

0.65 

3.26 

3.03 

6.94 


lG/9 

0.68 

3.70 

2.27 

6.65 


21/10 

0.71 

3.07 

3.26 

7.04 

30. 

6/3 

0.48 

2.27 

4.86 

7.61 


16/3 

0.51 

3.26 

3.72 

7.49 


26/3 

0.48 

3.63 

3.45 

7.56 


6/4 

0.52 

2.74 

3.71 

6.97 


15/4 

0.35 

2.97 

3.98 

7.30 


27/4 

0.47 

3.09 

3.73 

7.29 


19/5, 

0.54 

2.9G 

3.44 

6.94 


29/5 

0.49 

2.77 

3.82 

7.08 


11/6 

0.54 

3.03 

3.71 

7.28 


21/6 

0.49 

3.38 

3.40 

7.27 


2/7 

0.50 

2.45 

4.22 

7.17 


10/7 

0.52 

2.61 

4.03 

7.19 


19/7 

0.47 

2.78 

3.75 

7.00 

31. 

15/0 

0.G3 

3.59 

3.19 



29/6 

0/7 

19/7 

0.74 

0.41 

0.38 

3.90 

3.28 

3.08 

2.81 

2.97 

3.13 

7.45 

6.GG 

6..59 

32. 

19/10 

26/10 

0.37 

0.44 

4. .50 

4.58 

2.87 

3.54 

7.74 

S..56 

33. 

4/12 

0.58 

3.22 

3.63 

7 .1^ 


12/12 

18/12 

0.46 

0.50 

2.97 

2.87 

3.39 

4.70 

6.82 

8.07 

34. 

31/3 

15/5 

19/6 

20/9 

7/11 

3/12 

0.62 

0.46 

0.46 

0.58 

0.53 

0.59 

3.64 

3.40 

3.73 

3.09 

3.07 

3.19 

3.42 

3.64 

3.17 

4.02 

3.74 

3.61 

7.68 

7.50 

7.36 

7.69 

7.34 

7.39 

35. 

19/3 

5/4 

12/4 

19/4 

28/4 

0.55 

0.48 

0.36 

0.37 

3.01 

3.36 

3.48 

2.76 

3.50 

3.84 

3.72 

4.45 

7.09 

7.68 

7.56 

7.58 


7/5 

24/5 

■ ■ 

^.82 

2.75 

3.39 

4.51 

4.15 

3.88 

7..33 

7.38 

7.74 
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(Tabic 2. Cont.) 


Case 

No. 

Date 

Fibrinogen 

Globulin 

, Albumin 

Total-protein 

36. 

5/5 

— 

2.92 

4.49 

7.89 


19/5 


2.52 

4.39 

7.35 


31/5 

0.48 

2.54 

4.19 

7.21 


9/6 

— 

— 

4.27 

7.93 

37. 

23/8 

0.60 

2.89 

4.51 

8.00 


30/8 

0.56 

2.80 

4.16 

7.52 


7/9 

0.50 

3.07 

4.04 

7.61 

38. 

6/9 

0.41 

3.05 

3.98 

7.44 


15/9 

0.28 

2.08 

4.62 

6.98 


25/9 

0.34 

1.66 

4.73 

6.73 


4/10 

0.30 

2.05 

4.58 

6.93 


11/10 

0.39 

2.21 

4.27 

6.87 

39. 

17/8 

0.74 

3.82 

2.90 

7.46 


26/8 

0.55 

3.41 

2.94 

6.90 


2/9 

0.58 

3.13 

2.84 

6.55 


13/9 

0.42 

2.71 

3.41 

6.54 

40. 

10/5 

0.60 

3.66 

3.74 

8.00 ■ 

25/5 

0.56 

3.52 

4.09 

8.17 


5/6 

0.59 

3.82 

3.83 

8.24 


17/6 

0.36 

2.71 

4.42 

7.49 

41. 

24/9 

0.87 

2.68 

3.74 

7.29 

2/10 

0.84 

2.69 

3.41 

6.94 


9/10 

0.87 

2.77 

3.93 

7.57 ■ 


16/10 

25/10 

0.84 

2.52 

4.46 

3.65 

7.82 

7.10 

42. 

28/5 

8/6 

0.50 

0.55 

2.88 

3.01 

3.60 

3.62 

6.98 , 

7.18 


18/6 

0.53 

3.31 

3.82 

7.66 

43. 

31/8 

11/9 

21/9 

30/9 

9/10 

18/10 

0.56 

0.59 

0.53 

0.53 

0.56 

0.52 

3.08 

3.49 

3.76 

3.93 

3.87 

3.66 

2.91 

2.76 

2.60 

2.38 

2.72 

2.87 

6.55 

6.84 

6.89 

6.84 

7.06 ■ 

7.05 

44. 

15/5 

27/5 

0.91 

0.37 

5.18 

3.74 

2.59 

3.88 

8.68 

7.99 

45. 

11/3 

18/3 

0.48 

0.53 

3.45 

2.92 

3.40 

3.89 

7.33 

7.34 









THE PLASSIA-PROTEIN FRACTIONS DURING THE COURSE ETC. >135 

Tabic 3. 


Polj'arlliritis 

Improved eases 

Unimproved 

eases 

Total 

cliron. prim 

8 

0 

14 

cliroD. sec 

M 

S 

22 

subcliron 

G 

1 

7 

acut 

2 

0 

2 

Total 

30 

1.5 •l.G 


during the Irealment in liospilal, wliilst 33 per cent, sliowcd no im- 
provement on discharge. It will be seen from the Table that the 
primarA' chronic polyarthrilcs were less amenable io iherapeu- 
lic treatment than the sccondaiy clironic. Tlic best results arc shown 
by the siibchronic cases, but the material is too small to admit of 
any definite conclusions. 



Improved case. 
Unimproved case. 


SR 



Fibrinosen. Globulin. Albumin. 


The diagram, . which is based on Table 2, illustrates the 
marked tendency of the sedimentation rate to decrease in the 
improved cases, though there is no absolute parallelism between 
this decrease and the clinical improvement. In the unimproved 
cases no definite tendency in either direction could be noted — 
The fibnnogen percentage showed some decrease in the improved 
cases. Similar conditions were observed in regard to the globulin 
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In the unimproved cases there was no definite tendency on these 
respects. The figures, however, are too smail to admit of any far- 
reaching conclusions. The albumin percentage, on the other, hand 
increased in the improved cases and apparently diminished in the 
unimproved. 

In Table 2 it will be found that cases Nos. 13, 14, 15, 21 and 
32 show a marked increase of the globulin percentage (over 4 %). 
Nos, 14, 15 and 21 were designated as bad cases with a dubious prog- 
nosis. No. 13 had a high globulin percentage from the outset, but 
it afterwards fell; and, even if the patient had not improved during 
the treatment in hospital, he showed no serious polyarthritic 
changes. No. 32, despite a high globulin percentage in the plasma 
protein, was a moderately severe case. These two last-mentioned 
milder cases (Nos. 13 and 32) also show merely a moderate rise in 
the sedimentation rate, whereas in the other above-mentioned 
eases the rate was markedly raised (about 100). 

The diagram thus indicates the general tendency in regard to the 
sedimentation rate and the plasma-protein fractions in improved 
and unimproved cases. It will be noticed, however, that marked 
deviations from the usual conditions in these respects may occur 
in individual cases. For example, in case No, 5 the sedimentation 
rate fell from 116 to 65, whereas the fibrinogen and globulin per- 
centages increased. Tire patient showed no improvement during 
the period of observation, whence the plasma-protein fractions give 
a truer indication of the state of the disease than the sedimenta- 
tion rate. — Case No. 30, in spite of a decrease in the sedimentation 
rate from 92 to 30, showed no improvement in health on discharge; 
here the plasma-protein fractions were unchanged, — In case No, 
11 the sedimentation rate diminished parallel with the improve- 
ment in health, whilst the fibrinogen percentage increased and the 
globulin percentage was unchanged. The same remarks apply ft* 


case No. 28. 

As previously pointed out, the sedimentation rate is of great 
importance in studying the course of the disease in cases of rheu- 
matic polyarthritis. There is, however, no absolute parallelism. 
Its magnitude, as we know, mainly depends on the concentration 
of the coarsely dispersed proteins in the blood plasma, and it is 
this fact that has given the sedimentation rate its indubitable value 
an diagnostics. However, as there is no absolute correlation between 
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the sedinienlation rate and plasma-protein fractions, a Iruer indi- 
cation of the. gravity of the disease will tindoublcdly be given by 
an analysis of the protein fractions in the plasma. As shown by 
Table 2, in the great majority of these cases the fibrinogen pei- 
centage'is raised: and this rise may be maintained even after a 
reduction in the sedimentation rale and an imiirovement in the 
clinical picture. In regard to the exact signifiance of this fact, it is 
difficult to make a definite statement. Presumably it indicates that 
the disease is not completely healed, and that the source of infec- 
tion may still be present, thougli not demonstrable in any other 
way. Possibly the tendency to relapse is greater in such cases. This, 
however, is a question the determination of which must be deferred 
pending continued control of the patients. 

In the statistical elaboration of the material, the same proce- 
dure as that of Westergren, Tlieorell and Widstrdm was adopted. 
It was found that the correlation coefficients broadily corrc.s)n)nd- 
cd with liiosc obtained by the said authors. They were for SH- 
fjbrinogen r — 0.82 . O.O.'I; for SR-globuIin r — 0,d8 ± 0.08; 
and for SR-albumin r — — 0..ol ± 0.08, 


Table 4. 


Corrclnlioii coerficU'iil.s 

WeslcrurcH, 'I'licorcll 

and Wldslrbin 

. 

Own rcsoarchc.s 

.SH-fibriiiof<cn 

0.82 rl; 0.0 1 

0.50 i 0.10 
—0.40 ± 0,10 

0.82 ;i; 0.03 

0.4 S ± 0.08 
—0.51 ± 0.08 

.SR-f!lol)iiIin 

SR-.nlbiiniin 



I'lius, in this homogenous material of pahfarlhrUis rlicumalica 
cases, the correlation of the. sedimentation rale to the plasma- 
protein fraciionii did not deviate from (he. results obtained by 
the said authors in the tiealment of their heterogeneous material. 
This investigation thus shows that the. sedimentation rale and 
the jilasmn-protein fraclion.s are. broadly speaking, normalized in 
polyarlhritis rheumatieu patients who have clinically improved 
during llie hospital treatment; but Rial there is ao absolute paral- 
lelism between these factors and that, in judging the cour.se of the 
disease, it is important to follow Die variations in tlie plasma- 
protein fractions. 

29 — Acta med. scandimv. Vol. CXJX. ' 
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Vol. CXIX, fasc. VI, 1944. 


From the Surgical and Medical Jj! fhrpMhokScM- 

Ohlsen) Denmark. 


Arterial Hypertension — Nephrectomy. 

Dy 

R. MOVIN, A.S0EBORG OHLSEN and A.MILHOLT PEDERSEN. 
(Submitted for publication August 22, 1944), 


After the publication of Goldblalt’s studies on experimentally 
produced hypertension (1928) a number of papers have been 
published, dealing with experimental and clinical aspects as ivell 
as statistical, chiefly by American anlliors. 

In Sweden this problem lias been dealt with by Aslc-Upmark 
(Nord. med. 7: 472, 1942 and S: 552), by Euler (Nord. mcd. 16: 
634, 1943), and by Euler & Sjostrand (Nord. med. IS: 1025, 1943). 

Tlie first case published in the Scandinavian countries was 
reported from Denmark by HolLcn (Ugesk. f. Lmger, 24: 644, 1942) 
and in a paper by the same author (Nord. med. 2S: 2119, 1941). 

Further, reviews of this subject liavc been given by Bing (Loege- 
foreningens Aarbog, 1941), T. Hilden (Ugesk. f. Lreger, 24: 633, 
1942) and by K. Hilden (Ugesk. f. Ltegcr, 24: 639, 1942). 

Finally, Raaschou has reported a couple of cases (Nord. med. 
6; 207, 1943), and also by Hanssen & Wahlgren (Nord. med. 23: 
1037, 1944). 

The reviews, as well as Raaschou’s paper, give a comprehen- 
sive list of literature, and for surveys they are rather cxliaustive. 
On this account, we beg to refer the reader to these publications 
for such data, and we shall limit ourselves to giving an account of 
onr own case and the considerations occasioned by it. 

30 — Ada med. scandinav, Vol. CXIX. 
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The case to be reported here was that of a boy, six years old, 
in which the outstanding data are: 

1. A positive history of urinary infection. 

2. Albuminuria and subjective symptoms of hypertension, 

3. Typical and dangerous hypertensive crises (blood pressure 
240/130) during his stay in hospital. 

4. Examinations indicating a unilateral kidney lesion. 

5. Practically immediate recovery after nephrectomy. 

6. Histological picture of a typical pyelonephritic small granu- 
lar kidney with severe changes in the arterioles. 

As the observation period after the operation is over one and a 
half years, and because the findings are so clear cut just on 
account of the fact that the patient is a child who is not suffering 
from any other lesion whatever, it seems reasonable in this case 
to arrive at some definite, rather important, conclusions in favor of 
the Goldblatt theory concerning renal hypertension. Further- 
more, the case of this boy illustrates that complete recovery may 
be obtained when treatment aimed at the cause may be instituted 
at a not all too late point of time. And this is the reason for the 
publication of this report. 


Case History. 

Boy, born on 13/2/3G. (Surgical Reg. No. March 49/43; Med. Reg. No. 
856/42). Admitted on 10/9/42 to the Surg. Dep. (Epidemic Section) for 
acute anterior poliomyelitis. 

Family History. ■ — The parents are well. There is no disposition in the 
family to kidney disease, hypertension or tuberculosis. Among the 40 mem- 
bers of the family investigated (covering 4 generations) no instance of 
increased blood pressure is known at all. In the entire family, only one 
person has died from »heart failure#. The entire family is extraordinarily 
healthy and vital. 

Past History. — The child was born at term, by natural delivery. 
He had an attack of whooping-cough in January 1941. Otherwise he has 
never had any infectious disease, especially neither scarlet fever nor 
diphtheria. 

Present illness. — MTien the boy was about 18 months old, the parents 
observed blood in his urine, but apart from this he presented no symptoms 
of any illness; and no fever was observed. 

The family physician was consulted and he has obligingly furnished 
the following data: No fever at the examination, nor any oedema. Urine. 
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+ albumin, + pus, + blood. Microscopy of the urine, 10 days later, show- 
ed- No red blood cells; -1- while blood cells, + hyaline casts. At this time 
the blood pressure was 110/GO. During the following two years the urine was 
examined at intervals of from one to a few months, with alternating and 
0 albumin; no hematuria. In January 1939 microscopy of the urine showed; 
0 erythrocytes; +-\- leucocytes; 0 casts; -p albumin. The blood pressure was 
90/60. The last examination of the urine, on 3/6/39, showed: 0 alb. After 
this, the parents moved to another part of the country, and the urine w-as 
not examined since. 

Since then, on the whole, the boy has been well, even though he kept 
being somewhat opuny*. In May 1941 he was submitted to adeno-tonsillo- 
tomy, without any post-operative complications whatever. The blood 
pressure was not measured on this occasion. 

During the last couple of years he often complained of headache, 
mostly in the summer, and especially in the last half of the year (for in- 
stance, on excursions he would sometimes say; oStopl or: »My head, 

my head!»). Attacks of this kind were largely considered to be »atfcctalion». 
These attacks were accompanied by indisposition, but not by vomiting, 
dizziness, fainting spells, spasms, or paralysis. Nor, as far as it has been 
possible to learn, did ho present any eye symptoms. The boy has been 
unreasonable and irritable, and for the last half year he has slept but poorly. 
No definite heart or pulmonary symptoms have been observed. 

The reason for his hospitalization, which look place in the poliomyclilis 
season, is the following: 

5 days prior to his admission he complained of a very severe frontal 
and parietal headache, which subsided in a couple of days. There was no 
vomiting. After this, he was feeling well for a couple of days, but during 
the night prior to his admission he was again complaining of a very severe 
headache and diffuse abdominal pain. In addition, he now commenced 
to complain of rigidity of the neck. 


Physical Examination : 


The boy is thin, slender, rather emaciated, but not particularly e.xhausl- 
ed. His physical development corresponds to his age. No oedema. 

Temperature: 37.4°. Pulse: 80. 

Distinct rigidity of the neck and back. Ho is most unwilling to sit up in 
bed without the support of the arms; still he is able to do so. No impair- 
ment of muscular power or paresis can be demonstrated anywhere. Tonus 
apparently normal. All tendon reflexes normal. 


y^uscuhanoa: No thrill. Bordens: C. IV, left sternal margin; ictus in the 
5 intercostal space m the medioclavicular line. Action regular = the nulse 
Sounds hammering but clear; accentuated. No abnormalities in the 

Abdomen: Normal; no enlargomenl of the liver or .spleen. Kidnev 
regions apparently nprmal. ‘ wmm.j 

No abnormality revealed elsewhere by the examination. 
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As Iho history ot the patient gave evidence of a chronic kidney affec- 
tion, and Iho boy had complained of lieadachc for a couple of years his 
blood pressure was measured, and was found to be J70jl20, 1751110. Lum- 
bar puncture was performed at once with evacuation of 15 cm^ of crystal 
clear spinal fluid under normal pressure. The spinal fluid showed: 55 / 3 . 
cells (mononuclears); Pandy +; albumin 30; globulin 5; no bacteria. 

Distinct rigidity of the neck and back persisted for about 1 u-eek; and 
these symptoms subsided in the following week. The patient remained free 
from any paraly.sis. The temperature rose on the day after admission (morn- 
ing, 38.0'’; evening, 38.-l°) but it fell during the following day and kept 
normal since. The patient stayed in the department for 3 weeks under the 
diagnosis: Acute anterior poliomyelitis; chronic nephritis. During his slay 
in this department the blood pressure was controlled regularly and it fell 
but slightly (sec Table l). The urine, which was examined daily, showed 
alternalingly 0 and -4- albumin (0.3 — 1 mg o/qq) granular casts were demon- 
strated twice. On account of the urinary findings and the considerable 
hypertension, the patient was transferred to the Medical Department. 


Medical Department; IjlO — 12jlljl042. 

Physical Examination: Same findings as recorded in the Epidemic 
Dop. The blood pressure was as high as before. With a view to the possi- 
bility of stenosis of the isthmus aortac, the blood pressure was taken on 
the lower extremities, and here it was found to be higher than on the upper 
exlromitics, being hero 200/120. The intercostal arteries could not bo felt. 

Roentgenography of the kidneys and urinary passages (indirect pyelo- 
graphy) showed on two examinations; Normal pyelogram on the left side; 
failure of excretion on the right side. 

After this, cystoscopy' and direct pyelography were performed. The 
cystoscopy showed normal conditions, the orifices of both ureters appear- 
ed normal. It was practically' without any difficulty to introduce a ureteral 
catheter of small caliber (G — 7 cm) on the right side. No urine was evacuat- 
ed through this catheter. Then 5 cm® of a contrast substance was injected 
through this catheter but it was not possible to obtain any pyelogram, as 
all the contrast substance- at once oozed down into the bladder. During 
the first hours after this examination the patient presented no particular 
symptoms, but hardly 0 hours after he felt poorly, vomited, and suddenly 
he became markedly unconscious, having shortly after persistent univer- 
sal tonic and clonic convulsions. The blood pressure rose to 240fl30. 

His case was now interpreted as an acute attack of hy’pertensivc ence- 
phalopathy, and venesection was performed with evacuation of 250 cm 
of blood; in addition ho was given 15 g of chloral hydrate, and later, 10 g. 

The convulsions ceased after 3 hours. At that lime the blood pressuie 
was 170/100. The unconsciousness lasted 10 hours, and when he woke up, 
he was feeling relatively w'ell, complaining merely of headache. But 13 
days later he had a quite similar attack, and this was the first of its km 
which apparently occurred without any' particular provocation. He )e- 




1 ^)^. 
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came deeply unconscious and had again universal Ionic and clonic convul- 
sions, while his blood pressure rose to 210/120. He was again treated with 
chloral hydrate and the convulsions ceased after one hour, whereas he re- 
mained unconscious for 8 hours. 



Fig. 1. Section from the kidney removed. Magnif. X 100. 

Once more, 10 days later, there was an approach to a hypertensive 
crisis, as he became restless, whining and later drowsy with twitchings in the 
arms. Now the blood pressure was 205/140. Lumbar puncture was per- 
formed, with evacuation of 15 cm® of clear spinal fluid, in lively sequence 
of the drops. After this, deep sleep. The spinal fluid contained 17/3 cells; 
albumin 90; globulin 7. 


Other Examinations: 

Microscopy of the urine, which was performed many times, showed 
only twice a few leucocytes, twice a few granular casts, and otherwise no 
abnormality. Cultures from catheterized urine showed no growth. 
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Clearance test (max.); See Tabic 1. 

Blood urea, five examinations; lS-27 mg /o- 

Strauss concentration test; Concentrations for 1033 to 1020. 

Roentgenography of the skull; No abnormality. 



Fig. 2. Hyperplastic arteriole in the kidney removed. 3. iMagnif. x *100. 


Roentgenography of the heart and lungs; No abnormality. 
Electrocardiography; Normal findings. 

Ophthalmoscopy, 8/10; Normal findings. 

Glucose tolerance test, 20 g; Fasting blood sugar 0.070 %; maximal 
rise after 1 hour to 0.125; with return to 0.070 %, after 2 ’/o hours. 

Serum chloride (day before the operation); 290 mg %. 

Alkali reserve (day before the operation); I.! vol. %. 

Weight; 20 kg. 

Height; 12C cm. 

Hemoglobin; 112 — 101 %. 
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Sedimentation rate, 22/9; <1 mm.; after this < 4 mm. 

Throat culture: 0 diphtheria bacilli. 

Wassermann, in blood; Negative; in spinal fluid: Negative 
Tuberculin tpsi, Manloux (I—llI) negative. 



Fig. 3. Hyperplastic arteriole in the kidney removed. 3. Magnif. x 400. 


On account of the historj’- of the patient, the urinary findings and the 
pyelograms, it seemed reasonable to assume that the hypertension of 
this case was due to a kidney lesion. The good excretion of the contrast 
substance on the left side, together with the normal pyelograms on this 
side and the good results of the functional kidney tests were highly sug- 
gestive of the lesion being unilateral. 

There were no signs of Cushing’s disease, hyperthyroidism or of aortic 
coarctation. The patient has not presented the tj'pical symptoms of chrom- 
affin adrenal tumors: brief attacks of violent tachycardia, shaking, 
anxiety, grayish colour of the face, and swelling of the neck. Perirenal 
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insufflation of the air with rocnlgcnograpliy was consiclcrcd but ‘l<^sjslcd 
from as (he general condition of the patient gradually had become rather 
exhausted after the aforementioned 3 crises. His appetite was poor, he 
Avas losing weight, and his blood pressure had a distinct tendency to 

incrCcisc* 

As nephrectomy was considered to be the only chance of recovery for 
(he patient he was again transferred to the 


Surgical Department. 

On 14/11/42, under nitrous oxide — oxygen — ether anesihesin, lum- 
bar incision Avas performed on the right side, with 

nephrectomy 

(Chief-surgeon Hans Tomiescii). 

The right kidney was found to have undergone marked pathological 
changes. The ureter was normal. The kidney was removed easily and 
cpiicklj', and palpation of the corresponding adrenal revealed no abnorin- 
rdity, especially no evidence of any tumor. 

The boy suffered no shock under Uic operation, and the blood pressure 
Avhich has been watched continuously has kept al a level of about 100 mm. 
The removed kidney Avas markedly shrunken,’ of jiycloncphritic type. It 
Avas sent to Soeborg Ohlscn, Chief Pathologist, for histological examination. 
In conclusion of this paper Soeborg Ohlseii Avill giA-e an account of (he 
macroscopic and microscopic changes obserA-ed. 


Postoperative Course: 


The boy Avas not exhausted by (he operation. One hour after (he opera- 
tion the blood pressure AA-as 10.5 mm (systolic) and in (he evening 80 mm. 
During the rest of Ids slay in the hospital (he blood pressure aavir measured 
daily and found to be belAveen 80 and 110 mm .systolic and 40—70 diasto- 
lic. Once, hoAVCver, 9 days after the operation, a blood pressure of 140/80 
AA'as measured, but in the OA’eningof the same day the systolic pressure Avas 
again lio mm (cf. Table 1). Since then, the boy has been under obscroa' 
lion for more than IS months, and the systolic pressure has never e.trecded 
100 mm. 

As early as 4 days after tlic operation the patient Avas doing very well, 
and he fell perfectly ayoH during the rest of his slay in the hospital, and he 
has done so since. His complaints are all gone, he is not troubled Avitlv head- 
ache any more, and he is gaining Avcight. There has been no albuminuria 
since the operation. 


Besides his blood pressure, avc Avcrc greatly interested in his kidney 
function. The clearance value kept being fairly nice, but hardly as good as 
prior to the operation, as noAV it A'aried belAvcen 41 and 55 cm’ (output of 
urine per min. from 4.3 to f, cm’) but subsequent reexaminations have 
shoAvn normal vdues. With one exception the Strauss concentration test 
nas shown a good capacity for concentration (up to 1022). 
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After the operation there was a pronounced oliguria (90 cm^ in 'so 
lioiir-s). On the day after tJie operation examination of the blood showed: 
Blood urea 100 mg %; serum chlorine 225 mg %; and alkali reserve 58 vok 
%. He was then given glucose saline, and 4 days after the operation the 
values were again normal and have stayed normal since. The diuresis 
improved after 3G hours and has kept normal since. Other postoperative 
examinations: 

Spinal fluid: 0/3 cells, albumin < 10, globulin < l. 

Hemoglobin; 87 — 80 %. 

Scrum protein; C.3 %. 

Electrocardiogram: No abnormalities. 

Ophthalmoscopy: No abnormalities. 

Rc-examinations. 

Examinations in January, March, May and July 1943, and in June 
1944 showed: 

1. Feeling pcrfeclly well; in particular, never headache. No abnormal 
urinary phenomena. 

2. Blood pressure never over 100 mm, systolic (sec Table 1). 

3. At all examinations the urine was free from pathological elements. 

4. Maximal clearance on 20/1/43: 50 cnF; on 23/1: 75 cm®; and on 25/3: 
58 cm®. 

Strauss concentration lest: 1025. 

5. Indirect pyelography in January and March 1913. Good excretion, 
and normal configuration of the pyclogram, 

G. Electrocardiography and ophthalmoscopy in January 1943; 

Normal findings. 

Hemoglobin; 85 — 90 %. 

Sedimentation rate: C mm. 


Discussion. 

As often emphasized by Blocli, frequently the study of diseases 
in children gives the best and most reliable information about tlie 
morbid conditions. 

In the American literature the cases of hypertension of urologi- 
cal nature in unilateral kidney lesion, have been elucidated most 
fully in younger patients, and the favorable effect of nephrectomy 
has been indisputably most often in the younger patients. 

The same applies to our patient. His hypertension was still 
of such an early date, liis organism still so resistant, and the tissues 
still so clastic that no permanent morbid changes had yet appearc 
— particularly in the other kidney, in the vascular system and m 
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the brain, and thus the proper lime for permanent recovery by 
causal therapy (nephrectomy) had not. been missed. 

How long his hypertension has persisted is unknown but he 
has presented symptoms of it for a couple of years, and these symp- 
toms were accentuated during the last half yeai , 

The patient presented' several peculiar phenomena which gave 
rise to various considerations. 

Whether he has had poliomyelitis cannot be established with 
certainty, but the diphasic course, the rigidity of the neck and baclv 
the spinal fluid changes and the brief fever correspond clinically 
quite to the diphasic form of aparalytic poliomyelitis. Finally, his. 
admission to the hospital took place in the poliomyelitis season. 
At this point of time the patient presented no sign of hypertensive- 
encephalopathy. 

The symptoms of hypertensive crisis did not appear till 6 
weeks after the onset of the symptoms for which he was admitted, 
I’.e., at a point of time when it was reasonable to expect that his. 
spinal fluid changes associated with aparalytic poliomyelitis would 
have subsided. It is reasonable, therefore, to think that the marked 
spinal fluid changes (17/3 cells; albumin 90: globulin 7) observed 
during the convulsive attacks have been produced by the hy])ei'- 
tensive crisis. 

Another phenomenon is the pronounced oliguria during the first 
couple of days after the operation, when the blood pressure at 
once fell off to a normal level. At the same time there was a cor- 
responding increase in blood urea and a slight decrease in tlic 
values for the kidney function during the first days after the opera- 
tion. Presumably these findings are attributable to the gi'catly 
lowered renal filtration pressure. 

The blood pressure was normal as early as one hour after the 
operation, which is very soon (in the experimental studies by 
Goldblatt it took about 6 hours, after the nephrectomy before 
the blood pressure became normal). As apparently the boy suffered 
no shock, it is reasonable to assume that the fall in blood pressure- 
was due to a decrease in the pressor level of the blood. But, of 

course, a slight state of .shock cannot be excluded as a contribu- 
tory cause. 

In our opinion, it is an interesting fact that the first attack of 
acute hypertensive encephalopathy occuii-ed in connection witlu 
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the introduction of a ureteral catheter on the side affected (Ghours 
after). To us there is no doubt that this attack tvas induced tlirough 
irritation of the efferent urinary passages (cf. hypertension at the 
presence of a ureteral concretion). So, in this case, ^ve think we meet 
with three strong arguments in favor of urological hypertension 
in a unilateral kidney lesion: 

1. Complete recovery through nephrectomy. 

2. Acute attack of hypertensive encephalopathy in connection 
with irritation of the ureter on the side affected. 

3. The microscopic changes (see below) with pronounced chan- 
ges in the arterioles — quite similar to those following an experi- 
mental hypertension and in malignant nephrosclerosis. 

Histological findings. 

First the original report on the specimen will be given, then 
some supplementary remarks concerning the findings. 

The kidney jneasured 7 x 3 x 1 cm. The layer of kidney tissue 
was very narrow. The fibrous capsule was strongly adherent. On 
the middle of the convexity there was a scar-like, shrunken area 
where the renal tissue w'as particularly scanty, the rim of tissue 
measuring nearly between 0.50 and 0.75 cm. The tissue was brow- 
ish in color and very firm. The macroscopic picture of the speci- 
men with the adherent capsule and the somewhat granular non-uni- 
form surface corresponded mostly to a pyelonephritic shrunken 
kidney. The pelvis and calyces ^Yere ectatic; the ureter left the pel- 
vis at a rather high level. 

The mucous membrane of the pelvis and calyces was pale. No 
tissue that might con’espond to parts of the adrenal w'as found in 
the perirenal tissue, nor did the microscopic examination demon- 
strate any adrenal tissue. 

The various b’ocks of tissue from the specimen show that the 
capsule of the kidney is thick, consisting of concentric layers of con- 
nective tissue, poor in cells, with areas of hyalinization. In the cor- 
tex, most sections show masses of hyalinized small glomeruli, some 
times surrounded by thick fibrous capsules. In such areas the 
-convoluted tubules are ectatic, lined with an atrophic epithelium. 
•The lumina are filled with a homogeneous coagulate. No distinct 
^border can be made out between the cortex and the medulla. The 
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Straight tubules are atrophic and reduced in numbers. The inter- 
stitial is increased, in the cortex as well as in the medulla, and 
infiltrated with a large number of lymphocytes and fewer poly- 
morphonuclear leucocytes and plasma cells. Between these aieas of 
pronounced atrophy, and inflammatory infiltration, islands of kidney 
tissue are seen in which the glomeruli and tubules are of almost 
normal character, and in which the inflammatory infiltration is 
only slight. The ectatic calyces and pelvis arc lined with a thin or 
slightly thicker ti'ansitional epithelium of ureteral type. This 
epithelium is resting on a layer of fibrillary connective tissue that is 
infiltrated with several polymorphonuclear leucocytes, plasma 
cells, and Iymph0c3i.es. 

In some places in the kidne3’^ tissue the lymphocytes are accu- 
mulated in heaps. 

A particular feature of this specimen is llic occurrence of mark- 
edly changed arterioles in the shrunken areas. Owing to the shrink- 
age, the number of arteries per unit of tissue is greater than other- 
wise. The walls of the arterioles are greatly thickened, and this 
thickening is due both to an increase in the intima and also to an 
increase in the media. 

The lumina of the arteries are very narrow. The changes are 
seen both in the sublobular arteries and in the afferent vessels. 
This thickening of the arterioles explains the hypertension ob- 
sers^ed. 

No tissue reaction as in tuberculosis is seen. 

Microscopic Diagnosis: Hydronephrotic, pyeloncplirilic, shrun- 
ken kidney with severe hyperplastic changes in the arterioles. 

As is evident from this report, the specimen was a typical p3’^e- 
lonephritic shrunken kidney, though complicated with a moderate 
degree of hydronephrosis. The process in the kidney showed signs 
of progression. The condition of p3'elonephritis was indicated by 
the inflammatory changes in the mucous membrane of the pel- 
vis and calyces and also by the pronounced interstitial, though 
varying, inflammatory infillj'ation, proliferation and fibrous chan- 
ges in the kidney parenchyma. According to Soma Weiss and Fr. 
Parker, jnr, ectatic atrophic tubules Avith colloid casts arc particu- 
larly characteristic of pyelonephrili.s, and such features are de- 
scribed in this specimen. The glomerular changes were mostly 
of degenerative nature, but also glomeruli with thick fibrous 



452 R. MOVIN, A. SOEHORG OHLSEN liml A. MailOET PEDEHSEK. 

capsules were found — a feature that is quite in keeping Avith 
pyelonephritis. TJie most interesting feature of the preparation, 
however, was the arteriolar changes. Tlie arterioles, the sub- 
lobular, as well as the afferent, Averc very thick-Avalled, and this 
thickening was due to a concurrent hyperplasia of the fibrocellular 
elements of the intima and of the smooth muscle layer of the media. 
One of the hyperplastic arterioles showed also inflammatory in- 
filtration. Here and there also the arteries showed focal thickening 
of the intima and elastic hyperplasia. These changes in the arterio- 
les coiTespond to the findings described in malignant hyperten- 
sion — except that in this case there has not been demonstrated 
any necrosis of arterioles with hemorrhage. According to Gold- 
blatt, as well as to Soma Weiss and Fr. Parker, jnr., it lakes more 
than hypertension to produce this change, namely: considerable 
renal insufficiency Avith uremia. 

Hoav do these arteriolar changes appear in pyelonephritis? Here 
1 am inclined to subscribe to the probable explanation offered 
by Soma Weiss and Fr. Parker, jnr.: The inflammation sets the 
proliferative arteriolar changes a-going. The resulting narrowing 
of the lumina brings about ischemia of the kidney tissue, and thus 
hypertension is induced through an increased output of renin. 
Thus a vicious circle is established between the inflammation 
Avhich elicits the arteriolar hyperplasia and the hypertension 
Avhich accentuates this hyperplasia. The production of hypertension 
by unilateral pyelonephritis speaks in favor of the correctness 
of this vicAV. Furthermore, the most severe arteriolar changes are 
seen in the areas presenting inflammatory infiltration. It is quite 
correct, then, to associate these severe arteriolar changes Avitli 
the hypertension. 


Summary. 

The authors report the clinical course and the histological find- 
ings in a case of hypertension due to unilateral kidney lesion in a 
child. 

This is the case of a boy, 6 years old, Avho at the age of 18 
^months Avas suffering from an infection of the urinary passages. 
During the folloAA'ing years he had periodical albuminuria. 

For the last Iaa'O years he has often complained of severe head- 
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aches. He was hospitalized on account of an assumed attack of 
acute anterior poliomyelitis, which took an aparahi-ic course. 

The clinical examination revealed a considerable and stationary 
increase in the blood pressure (175/110) and albuminuria. 

P 5 'clogi’aphy and functional kidney test showed the affection to 
be unilateral. 

Ureteral chatheterization Avas folIoAvcd by a violent attack of 
hypertensive encephalopathy, with a blood pressure of 240/130; 
and subsequently there were two similar dangerous attacks. 

Nephrectomy was performed, and one hour after the operation 
the systolic blood pressure was 105; and it has been normal since. He 
has been under control observation now for more than 18 months 
after the operation, and he has been perfectly free from symptoms. 

Microscopic examination of the kidney showed hydronephrosis, 
pyelonephritis, shrinkage of the kidney, with severe hyperplastic 
arteriolar changes. 

Discussion of the case is given. 
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(Chief: Professor Prcben Plum, M. D.). 


Riboflavin and Aneurin Excretion in Coeliac 

Disease. 

By 

W. DAUBENMERKL and ANNIE SCHONDEL. 
(Subiniltccl for publication August 18, 1944). 


In recent years, in the discussion of the etiology and patho- 
genesis of coeliac disease, vitamin B, (riboflavin) has occupied a 
conspicuous place. All authors agree tliat coeliac disease may be 
associated with symptoms suggestive of vitamin B„ deficiency. 
But the point of dispute is whether such an avitaminosis is to 
be classified together with the other secondary avitaminoses 
encountered in coeliac disease or whether a primary pathogenetic 
or etiological significance is to be attached to the vitamin Bg defi- 
ciency. In particular, the studies reported bj' Verzar (11) has lent 
considerable support to the latter view. 

According to Yerzar, some substances are absorbed in the in- 
testine through simple diffusion and osmosis, whereas others — 
including riboflavin and aneurin arc absorbed far more rapidly 
through an active cellular activity connected with the process of 
phosphoiylization, the so-called )>selective» absorption. With 
disturbances of this process tlie riboflavin and aneurin are not 
transformed to their active .phosphoric acid compound, and the 
result is the appearance of avitaminoses and Bo- In analogy with 
the ftexperimental Gee-Herler’s disease)) produced in rat by extir- 
pation of the adrenals or chronic poisoning with monoio do-acetic 
acid, Verzar claims that coeliac disease is associated with a disturb- 
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ance. of tlie selective absorption produced by B, avitaminosis 
that has been brought about by a primary adrenal insufficiency. 

Verzar’s work and hypotheses have been criticized severely 
and opposed [Marazzi & Gaunt (8), 1039; Bruce & Wien (2), 1940, 
Clarke 1941), and the question cannot be said to have been settled yet. 

The clinicians refute all theories about, the primary adrenal 
etiology in coeliac disease, whereas some authors [Rielschcl (9) 
Hansen (7)] do not venture to exclude the possibility that vitamin 
B, deficiency may play some role in the disturbances of the absorp- 
tion. 

Dubois (4) has tried to apply the. theories obtained by Verzdr 
froni animal experiments to man and to show that a primary dis- 
turbance of selective absorption was present in coeliac disease. 
■With the support afforded by reports of favorable therapeutic re- 
sults from administration of vitamin Bn-conlaining preparations 
and, especially, on the basis of his own findings concerning the 
excretion of riboflavin in coeliac disease, he arrived at the con- 
clusion that the B 2 avitaminosis observed by him is the most 
probable cause of the absorptive di.sturbance, but he fails to enter 
into the details in this connection. 

With the standard tolerance test suggested by himself in 2 cases 
of coeliac disease and 1 case, of idiopathic steatorrhea (a lesion in 
adults considered identical with coeliac disease) Dubois found a 
constant fundamental and serious disturbance of the absorption 
of riboflavin, pos.sibty due to a change in the select ivc absorption. 

Vanotti (10) (1940) found a considerable lactoflavin deficit in 
sprue (no data given). In several cases of steatorrhea Anlognini (1) 
(1941) has been able by parcntheral administration to demonstrate 
the presence of a B, avitaminosis which he considers secondary 
to the absorptive disturbance. 

We have tried, therefore, whether by determination of the 
riboflavin and ancurin output in the 24-hour urine of patients 
with coeliac disease it might be possible to demon.strate a decrease 
in the- spontaneous diurnal excretion of these substances, and in 
tolerance tests we have, tried whether it might be practicable to 
demonstrate a lowered excretion as an expression of lowered 
absorption or increased retention. 

Experiments were carried out in the Pediatric Department of 
the Rigshospilal, to which 31 patients with coeliac disease have been 

— Ada mcd. scandinao. Vol, CXIX, 
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admitted during the last two years and where Preben Plum has 
tried out the treatment with the individual vitamins of the B group 
in pure preparations and also the various j^east, liver and adrenal 
preparations together with a low fat and high protein diet. The 
effect of this treatment has consisted essentially in the absence 
of the symptoms of deficiency. In the 6 of these patients who were 
given pure riboflavin, the course of the disease kept varying, so 
that here there was no improvement of the patients, let alone any 
recovery. 

The riboflavin determinations were carried out after a fluo- 
rescence method that will be described in detail in another paper. 
The urine is adsorbed to an aluminium oxide-floridin column, eluat- 
ed with a pjTidin mixture, and measured, after oxidation with 
potassium permanganate, in a fluorometer with photocells. 

The 24-hour urine is collected for 5 — 6 consecutive days. The 
spontaneous excretion is established for two days. Then the test 
dose of 3 mg riboflavin (after Dubois) is given at 9 o’clock in the 
morning, by mouth on the 3’ day and intramuscularly on the 5’ day. 
For control material we have employed 10 boys of about the same 
age or weight as the children with coeliac disease; these controls 
have been normal or suffering from affections -wliich presumably 
have no influence on the absorption. 

The aneurin determination is performed after the thiocluome 
method as modified by Westenbrink (12, 13); adsorption of the 
urinary aneurin to franconite, eluation with sodium hydroxide, 
and oxidation with potassium ferricyanide. The resulting thio- 
chrome is extracted in isobutanol and determined in Cohen’s fluo- 
rometer. The 24-hour urine is collected for 4 days and the spon- 
taneous excretion is recorded as the average. The test dose of 
aneurin has been 1 mg given by mouth to the younger patients, 2 
mg to the older ones. BetAveen the first and the second tests there 
has been an interval of 3 days — in order to assure that all the 
aneurin given in the first dose has been excreted. 

The spontaneous excretion in these patients has been compaied 
with the excretion in normal cluldren, partly of the same age, 
partly of the same Aveight, after a calculated regression curve for 
the aneurin excretion in normal children, aged 0 14 years (to e 
published in another paper). 
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Table 1. 

nihoflauin Output in tNormah Children. 


No. 

Diagnosis 

.•Age in 
months 

Weight 
in kg 

Average 
spontaneous 
2‘1-Iiour 
output in y 

Addilionol output 
in y of ribollavin 
in tolerance tests 

By 

mouth 

Intra- 

muscularly 

1 

Chondrodyslropliy . . 

13 

7.6 

405 

1122 

1006 

2 

Rickets 

7 

7.3 

589 

881 


3 

Fracl. of clavicle .... 

9 

7.8 

■IS8 

743 

1.520 

4 

Imbecility 

21 

11.5 

•112 

, 980 

1004 

5 

Bronchial asthma . . 

16 

13.7 

833 

061 

1319 

6 

Normal 

IS 

11.5 

726 

1.565 

1447 

7 

Normal 

10 

11.5 

319 

743 


8 

Normal 

15 

11.7 

360 

1078 


9 

Adiposita.s 

18 

12.5 

170 


1620 

10 

Hydroccpliahis .... 

11 

10.7 

383 

1908 

2293 


As lo previous sludics on llic cxcrclion of aneiirin in Uic child- 
ren suffering from coeliac disease, only one. report has been pub- 
lished previously, as far as \vc have been able lo find oul: In a 
patient, 3 years old, suffering from coeliac disease, Gerrits found the 
ancurin excretion to be normal, i.c., = 6 %. The diurc,sis is not 
given, and no tolerance test performed. 

The patient jiiaterial comprises 8 boys (boys being preferable 
with a view to the collection of the urine), aged from 12 lo 28 month, 
and 1 girl, 13 years old. The diagnosis was established by the typical 
clinical features of the cases together with the characteristic labo- 
ratory findings. At the time of these experiments all the patients 
were at an active stage of the lesion, and all but No. 11 weighed 
between 2 and 5 kg less than normal for their age. The diet given 
these cliildren was poor in fat, rich in protein and carbohydrate, 
with decreased amounts of whole milk. 

Every form of vitamin Bo medicamcnlalion has been discon- 
tinued during the experimental period or — when the tolerance 
test was not performed shortly after admission — 2—3 weeks be- 
fore the experiment. The outcome of the expcvimcnls arc recorded 
in Tables 1 and 2. 

From Tables 1 and 2 it is evident that in bolh groups of clvildrcn 
the values obtained for riboflavin arc subject to wide variation. In 
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T:«ble 2. 

Ji.rtntii'ii of Jlitiriftiirin oti'l Aunirln in Cliiltlrrn with Coftiar Disease. 
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the* (■<!»( t<'l (In- :ivfr;i|4f sptuil.'im-oiis iliiiriinl r.iilpiit vfirics 

iK'lwocn 170 ami .s:5:5 In llm lolrram-t* lest wllh ribofiavin jjivcfi 
hy movjlli llu- 'il-bour (Uilintl is inrroasod by 'irv ba % ol the 
fiivi-n rinse, after iiitraniuseular administration by rC, %. 
'I'liese value's are of the s.'mn' maf'nitmle as those obtained by 
Dubois. I be patients with eoeliar disease Nos. ll— lb 'O- 

ehisive form a uniforin ormip. wliieli rloes not deviate from the 
control oroup. No. b'i sliowd a low output after oral administra- 
tion of riboflavin, but normal output after iniraniiiseular injection 
of the substance. Hepeated tests with ingestion of ribonayni show- 
ed a normal excretion. No. l‘.> «ave low valnes - slrdmiftly 1ms 
after intraimisciilar injeetion of riboflavin. .\s su ssequen — 
with ii,«eslio.. of the siib.slanee .showed a normal onlput. d nvsy 
that some, tecimieal error was made in the. first test. 

Naturally a statistical treatment of such a J"’;'" ^ 
bomojroneous material is of dubious siondicanco. but d as n 
canied out anyhow. It -shows no slj«nificmd ddforence m 
lancons excretion for the two oiamps or in the. f j 

ranee tests. In Iiis jiatients. Dubois found a maxima mr 
output in the tolerance tests amounlinff lo %• 









mnOFI.AVlN AND ANEUIUN EXCRETION IN COEI.IAC DISEASE. • O" 

So these experiments show that in most of the cases of coeliac 
disease here examined there was neither any disturbance of absorp- 
tion nor retention of riboflavin, and thus they go against the view 
that riboflavin plays an etiological role in coeliac disease. 

As the ancurin excretion with the urine normally depends on 
the aneurin content of the diet, comparison ha.s been made be- 
tween the diet of the. normal children and that of the children with 
coeliac disease. The calculation has been carried out after Grolh- 
Petersen’s (6) table, and the caloric supjily as well as the aneurin 
intake were found to be the same for the normal children and the 
patients. Also when the amount of ancurin per 100 cal. was calcu- 
lated, the figures for the two groujis of children were alike except 
in the case of No. IS. On the other hand, in patients Nos. 14, 16 
and 17 carbohydrate was found to constitute a greater percental 
part of the diet than normally (80 — 88 % as against 5."> %). The 
24-hour ancurin output ot these three children was below the nor- 
mal, Also No. IS, whose diet chiefly consisted in mother’s milk, 
showed an ancurin ouljnit below Ihe normal. In tolerance tests 
with oral as well as subcutaneous administration of ancurin the 
additional excretion kept within the normal limits. In No. 15 the 
spontaneous excretion was normal, but in the tolerance te.sls with 
ingestion of ancurin the output in Nos. 15 and 1!) was lower than 
normally. 

So the results obtained in these experiments are not consistent. 
The low spontaneous output in .3 of the patients may be explained 
as attributable to increased requirement of ancurin, as a greater 
amount of carbohydrate is metabolized by these children. The le.sL 
dose emplo 5 ^ed revealed no sign of lowered absorption. With daily 
intake of aneurin No. 17 showed an increase in the output — just as 
in normal children. No. 18 received mostly mother’s milk, which is 
.stated to contain less aneurin than cow’s milk: and this might, 
explain the lower output in this case, as the additional output in the 
tolerance test here was normal. Whether the low output shown by 
Nos. 15 and 19 in the tolerance tests be due to poor absorption or 
to retention cannot be decided. 
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Summary. 

Comparative studies are carried out on the spontaneous diurnal 
excretion of riboflavin and ancurin, besides the additional output 
of the substances in tolerance tests per os or intramuscular, in 9 
children suffering from coeliac disease and in a corresponding 
control group. Of the 9 palicnLs G presented similar features of ribo- 
flavin excretion as •were found in the controls, ■while in the toler- 
ance tests 2 patients gave low values for the output, although 
in subsequent tests the values were not definitely abnormal. In 
4 patients the spontaneous aneurin output was lower than norm- 
alh', but the output in the tolerance tests was normal. In the remain- 
der of the patients the spontaneous diurnal output was normal, 
Avhilc 2 of them showed a lowered excretion in the tolerance tests. 

Thus the present studies offer no evidence in support of the 
assumption that coeliac disease is associated with a disturbance of 
the absorption of riboflavin or ancurin. 
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Electrocardiographic Studies in a Case of Serous 
Tuberculous Pericarditis in the Initial Stage. 

(With Report of the Post-Mortem Findings). 

By 

L. E. WARFVINGE. 

(Subinittod for pubHcalion August 2, 1014). 


The diagnosis of pericarditis is often difficult. Since it was 
demonstrated that pericarditis produced changes in the electrocar- 
diogram, major diagnostic value has been attributed to these fin- 
dings. The first description of these chavaclerisUc changes were 
published about the year W20. In 1925 Wood and While published 
a few cases of uremic pericarditis presenting elevation of the S-T 
segment in all three leads, and Porte and Pardee (1929) observed 
coronary T-waves in the presence of pericarditis. Differential diag- 
nosis from myocardial infarction, however, cncounlcrcd great 
difficulty for a long time, as early investigators confined their 
reports on nonspecific changes recorded in the presence of pericar- 
ditis, namely )>low-voltage» and »T-Abflachung(>. Scott, Fcil and 
Katz (1929) were the first to demonstrate in all leads reciprocal 
S-T changes wliicli characterize and differcnLiate the electrocardio- 
grams obtained in the presence of pericarditis from llie tracing.s pro- 
duced by myocardial infarction. Schwab and Herrmann called 
attention to the fact that pericarditis, though always producing 
elevation of the middle segment, never caused depression, and 
Holzmann staled tliat, contrary to the condition found in the 
presence of myocardial infarction, there was absence of marked Q- 
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changes, if pericarditis was present. If anterior and posterior in- 
farction coexist, elevation of the S-T segments may, however, 
occur in all three leads, a fact which is due to the summation effect 
(Wolferth and Wood). But coincident anterior and posterior infarc- 
tion always produces a marked Q-wave or a pathological chest lead. 

Herrmann and Schwab were the first to classify three stages of 
pericarditis on the basis of the electrocardiographic changes record- 
ed in the presence of this condition, and Plolzmann has to be cre- 
dited for the further elaboration of this classification. Owing to 
the fact that the electrocardiographic patterns produced by peri- 
carditis, as a rule, follow a regular course, these characteristic 
changes are of major diagnostical importance. According to Win- 
ternitz and Langendorf the different stages of pericarditis as 
i nterpreted in the light of the electrocardiographic findings are 
the following: 

Stage I: Arch-shaped elevated take-off of the S-T segment 
reciprocal in all three leads and low-voltage. In recent pericarditis 
producing a high take-off of the S-T segment, this and the T-wave 
form an upright concave arch. These patterns cliaracteristically 
contrast with the convex liigh take-off recorded in the presence of 
coronary thrombosis. This high take-off is never as marked as in 
the presence of myocardial infarction, and even in severe cases, it 
never exceeds 0.35 mv. As a nile, it is most pronounced in Lead 
II and least marked in Lead III. An arch-shaped elevated S-T 
segment coexisting with a pronounced T-wave suggests the presence 
of recent pericarditis. At the end of the third week after the onset 
of the disease, this high take-off usually disappears. 

Stage II: Transition to a negative T-wave. The arch-shaped 
elevated S-T segment is flattened and approaches the iso-electric 
level. The T-wave may have completely disappeared, but it may 
also persist in the shape of )>kleiner, spater Bucket), apparently 
delayed, while the first phase of the T-wave has disappeared. This 
is followed by a downward pointing phase. Frequently this phase is 
visualized in the shape of a negative notch in a persisting T-v avc 
and produces a characteristic »Doppelgipfligkeit». Apart from pericar- 
ditis which produces a double T-wave, this pattern is of very rare 
occurrence. When the negative notch reaches, belov the 0-level, 
stage III sets in. 
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Slage III: Negative T-wave (Pardee-T). In tins stage tlie S-T 
segment is nearly always deflected towards the iso-clectric line. 
The S-T segment passes into a pointed, negative 1 wliich is never 
as deep as in tlie presence of infarction. Pardec-T is not likely to be 
produced earlier than on the 11th day after the onset of the disease, 
but, as a rule, it is not recorded before the end of the third week. 
This phase disappears in cases which are cured within periods rang- 
ing from one up to several months. If pericarditis is arrested, a defi- 
nite, pointed, negative T-wave never persists. This characteristic 
differentiates the patterns recorded in pericarditis from those pro- 
duced by myocardial infarction. 

Stage IV: At first the T-waves arc flat, but later become nor- 
mal. This development takes weeks and sometimes even months 
and always sets in later than the clinical recovery. 

For a long time, the electrocardiographic changes recorded in 
the presence of pericarditis were considered to be due to cardiac 
tamponade. Nowadays, however, the assumption may be advanced 
that the changes in the electrocardiogram arc not due to the pres- 
sure of the fluid present in the pericardium, but that they indicate 
the coexistence of myocarditis. A large number of animal experi- 
ments have demonstrated that a reversible elevation of tlic S-T seg- 
ment may be produced in the electrocardiogram by filling the 
pericardium with liquid. The same electrocardiographic changes 
could, however, be produced bj" simply opening the pericardium. 
The findings at the microscopical examination made after some 
time had elapsed, showed in tlie animals experimented upon, that 
Dinflammation of the cpicardium extended into the adjacent myo- 
cardium. Degenerative changes were evident in the superficial 
muscle fibics» (Towlcr, Rathe and Smith). On the basis of their 
resulLs obtained with animal experimentation, these authors ct al. 
advanced the view that the eleclTocardiogi-aphic changes in the 
presence of pericarditis were due to damage of the myocardium. 

The same electrocardiographic changes can be produced by 
chemical irritants. Similar cardiogi-aphic changes arc clinically 
also Tccorded in the presence of dry as well as exudative peri- 
carditis. Myocardial ischemia whidi may occur, possibly plays a 
part in producing low-voltage. Transudalc in the pericardial sac 
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which may be of very severe cliaracter in cases of hearWnsuffi- 
ciency, and whicli, doubtlessly, can produce a compression- effect 
never causes elevation of the S-T segment provided that the tran- 
sudate is not of inflammatory character (Azpitarte). In the presence 
of hematopericardium, however, the electrocardiographic changes 
may often be interpreted as characteristic of the reaction of the 
pericardium and may be elicited by the slightest cardiac trauma. 

The fact that the electrocardiographic changes frequently are 
most marked in Lead 11 may be due to a summation effect, because 
both the anterior as well as the posterior surfaces of the ventricles 
are affected to about the same extent. The absence of deeper 
myocardial changes explains the absence of the Q-wave and of a 
pathological chest lead. 

In the year 1937 Van dcr Veer and Norris published the results 
of a careful analysis of 5 cases of purulent pericarditis and of 1 case 
of hacmatopericardium. In all cases electrocardiograms were made 
daily and death occurred at stage I of the electrocardiographic 
changes. The microscopical examination revealed in all cases signs 
of subepicardial myocarditis. In 4 cases of pericarditis studied 
simultaneously and which yielded normal electrocardiograms, no 
myocardial changes were demonstrable. Of a total of six cases 
each yielding a »positive electrocardiogram*, three did not show 
any evidence of increased pericardial fluid. Gross variations in the 
pathologic-anatomical changes were observed. There was evidence 
of scanty infiltration of leucocytes round the vessels or of cell in- 
filtration round the muscle fibres as well as of edema and of dege- 
neration of the myocardium. These authors had no opportunity of 
studying a case of serous pericarditis, and they summarize their 
observations as follows: )>If myocardial inflammation is present, it 
is possible that some cases of nonsuppurative pericarditis would 
show similar electrocardiographic changes*. 

Acute serous pericarditis per se is vary, rarely dangerous to life 
and therefore death at the inititial stage seldom occurs in cases 
exliibiting this disease. The observation of such a case illustrating 
the pathogenetic significance of myocarditis with regard to the 
electrocardiographic pattern as well as its independence of the pres- 
sure caused by the pericardial fluid, appeared therefore of sufficient 
importance to merit to be reported. 
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Case Report. 

A female, 21 years of age, developed erytlienia nodosum in July 1942. 
Roentgen examination revealed lymplmmas in the hilum and in the para- 
tracheal region. As the lymphomas extended and fresh one developed on 
the neck, she rvas admitted to Solliden Sanatorium in January 1943. In 
February 1943, she developed a right-sided pleuritis. Tlic guineapig-tcsl 
with the ventricular fluid was positive. There was a remittent fever fluc- 
tuating between 37.5° and 38.5°. 

Towards the end of the month of October 1943, pericarditic rales 
»LokomotivgerUusch» were heard, and a few days later there was a marked 
enlargement of the area of absolute cardiac dullness. The fluoroscopic exa- 
mination 12 days after the onset of the first clinical symptoms revealed 
that there was dilatation of the pericardium due to a massive exudate, No 
pulsations were appreciable. The patient complained of a feeling of oppres- 
sion in the chest and therefore the exudate was tapped. Immediately 
prior to the paracentesis an electrocardiogram was taken (Fig. 1, A). The 
pericardial sac was tapped and firstly 250 cm* df serous, slightly blood- 
tinged exudate wore aspirated, and then the patient was allowed to freely 
inspire air through the noodle until the pressure was 0. Immediately after 
the removal of the exudate a further electrocardiogram was taken (Fig. 1, 
B). Four hours later a third record was taken (Fig. 1, C). At the end of 
twenty-four hours the last electrocardiogram was taken. Following the 
surgical intervention the patient felt greatly relieved, but 5 days later a 
violent haemoptysis suddenly set in and death, occurred within a fetv 
minutes. 

The post-mortem examination revealed a dilated cardiac sac containing 
air and 200 cm* serous, hlood-tingcd exudate. Both the pericardium and 
the epicardium were covered with a loose coaling of fibrin which was 
easily removed by scraping. Solitary thin streaks of fibrin stretched from 
the pericardium to the epicardium. Macroscopically, no cliangcs within 
the myo- or endocardium were demonslralilc. The haemorrhage causing 
lethal exit was due to a cavernous process within the right superior lobe. 
Tubercle bacilli wore demonstrated in cultures from the pericardial exudate. 

The histological exaniinalion of different parls of the heart 
showed a thickening of the pericardium Avhich was edematous 
and heavily infiltrated with inflammatory cells, the majority of 
wliich were leucocytes. Large amounts of fibrin were present on 
the surface. In ihc underhjing myocardium small numbers of inflam- 
matory cells accumulated round ihc vessels (Fig. 2) and signs indica- 
tive of a mild myocarditis were recognized {Wahlgrcn). 

The electrocardiogram taken about a fortniglit subsequent to 
the onset of the pericarditis (A) illustrates the typical initial stage 
with low-voltagc, slightly elevated arcli-shapcd take-off of the 
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A. Prior 1 o 
paracentesis. 


B. Imme- 
diately after 
inspiration of 
air. 


C. 4 hours 
after paracen- 
tesis. 
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S-T segment in Lead I and Lead 1 1, and the coexisting positive 
T-wave in Lead I and Lead IL W'ith the exception of Sj-[ and P 
being more developed, no other changes Averc recorded folloAving 
paracentesis and inspiration of air until the pressure was 0 (B). 
Four hours subsequent to paracentesis when, owing to the resorption 
of the oxygen the pericardial pressure was most likely negative, 
the electrocardiogram showed that S and P were less marked (C). 
"24 hours later, Avhen the exudate had partly reformed and the 
pressure was most likely positive, the appearance of the electrocar- 
diogram was exactly the same as before the inspiration of air. In 
the Avhole series of electrocardiograms the appearance of the 
S-T segments and of the T-waves did not change. 

So far as the author is aware, no post-inorlcm findings of a case 
of serous pericarditis in the initial stage have as yet been jmblishcd 
in the literature. The present investigation demonstrates that the 
fluctuations in the pericardial pressure do not essentially influence 
the electrocardiogram and that the electrocardiographic changes 
at stage I of serous pericarditis arc due to changes in the myocar- 
dium. 


Summary. 

A case of acute, serous, tuberculous pericarditis is described, 
exhibiting electrocardiographic changes typical of the initial stage 
of this disease. The aspect of these changes did not alter paralcll 
with the changes in the pressure occurring in the pericardium 
subsequent to paracentesis and inspiration of air. The histological 
examination of the heart made five days later revealed signs of 
subepicardial myocarditis. 
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The Correlation between the RQ Curve and the 
Blood Sugar Curve after Administration of 
Insulin to Diabetic Subjects. 

By 

KNUD LUNDB/EK. 

(Submitted for publication June 28, 1944). 


Administration of insulin to pancreatectomized animals or 
human diabetics causes a rise of the respiratory quotient (RQ). 
This fact has been known since the discovery of insulin (Banting, 
Best, Collip, Hepburn & Macleod, 1922) and has been established 
by the investigations of Holten (1925). 

In an earlier paper (Lundba'k, 1943, 1944), dealing with the 
effect of insulin on the RQ of normal individuals, a correlation has 
been demonstrated between the RQ curve and the blood sugar curve. 
(Fig. 1.) (summation curves of 48 experiments). It was shown that 
generally, after injeotion of large doses of insulin provolung hypo- 
glycemic coma, as well as after small doses (8 — ^24 units), the RQ, 
values increases only as long time as the blood sugar is falling. 
When the blood sugar fall ceases, the RQ drops back towards the 
initial values, despite the fact that a strong insuhn action is still 
present as appears from the persistence of a low blood sugar and 
the development of hypoglycemic symptoms. 

This correlation has been interpreted as follows. During the 
initial fall of the blood sugar, the outflow of glucose from blood to 
tissue cells is greatly increased, causing an increase in the percen- 
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Rise in RQ (RQ-vmits = 0.01 RQ) nnd fall in blooil sugar after large and 
small doses of insulin to normal subjects. 


tage amount of carbohydrates in the total combustion. (Rise of 
RQ.) \Ylicn the blood sugar ceases falling, a new equilibrium is 
established, determined by a higher concentration of insulin and 
a lower concentration of glucose in the blood. During this new 
equilibrium the outflow of glucose from blood to tis.sucs is again 
of the same magnitude as before the injection of insulin, causing 
the RQ to drop back to the initial values. 

The carbohydrate combustion therefore seems related to the 
variations of the blood sugar, not to its actual level. 

An analysis of the course taken bj'^ the RQ curve and its rela- 
tion to the blood sugar curve in diabetics is not found in the 
literature. The present communication reports some experiments 
to the elucidation of this problem. 


Methods. 

The methods employed have been essenlially the same ns 
desenbed in the paper previously mentioned. Ventilation, 0. con- 
sumption, CO. production and RQ were determined in 5 mi'nutes 
penods before and every 80 minutes after injection of insulin 
Douglas bags svere used for collecting the expired air. The samples 
of a,r svere analysed in the Haldane apparatus. T,vo blood sampled 
from the ear were taken every 15 minutes, the blood sugar con- 
centration being determined by the method of Hagedorn and Nor- 
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man Jensen, The blood pressure was followed every 10 — ^20 minutes 
as an indicator of adreno-sympathetic counterregulation. 

The changes of ventilation in this land of experiments can be 
regarded as a control of the i>reality» of the RQ. 


Experiments. 

1) Case 2181/43, a woman aged 25 years. Diabetes recently diagnosed. 
Treated for two weeks with i)Free diet -i- Sugar* (a normal diet, omitting 
only extra sweetening of the meals at table, sugar in the tea, nsweets*, 
chocolate, etc.). 24 units of insulin + 48 units of Protamine Zinc Insulin 
(PZI). Glycosuria; 1—4 g per day. No ketonuria. 24-hour blood sugar 
series 2 days before the experiment gave values ranging between 96 ana 
270 mg %. 

No insulin the day before the experiment. _ 

Fig 2 After 60 units of insulin great fall of blood sugar. The KG 
low, 0.62, before the injection. After the injection a considerable ^crease i 
seen, to 0.81. RQ begins to fall when the fall of the blood sugar ' 
the last period a secondary rise of RO. (This is dne possjUj “ “f,, 

rise o! the hlood sugar noted at this junotion, possibly “ ,,, 

adrenalin, as sucb a rise has been met with occasionally also m norm 
without increase of the blood sugar. {Lundbmk, 1943). 

Ventilation, slight rise. _ Total metabolishi. M"' f “ s Iron, 
Fall in the second half of the experiment to too %. — 

145’ minute to tbe end of the experiment sweating attacks wit 

2) Case 1822/43, a man- aged 20 yeai-s. Insulin 

years duration. Diet; Bread 200 g, potatoes 150 g, for the rest .>F 
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Stigai'i). 20 units of insulin + 5A units of PZI. Glycosuria: '> — 20 g per day’. 
No kotonuria. 24-Iiour blood sugar scries gave value.s between 10r> and 
370 mg %. 

No JjisitUn the day hcjorc the rxpcrhneni. 

Fig. 3; Great fall of blood sugar after 40 units Of in.sulin. 'I'lio IIQ rises 
considerably, from 0,74 to 0.93. A little plateau is seen on the midst of the 
RQ curve. At tlio same time, there is a clearcitt decrease in the steepness of 
the blood sugar curve. The last period show.s fall of the RQ, simullanoously 
with cessation of the blood sugar fall. 

Ventilation: rise in the 8’ period, — Total inclaboli.sm: initial value 
110 %. Fall to 10.5 %, rise again in the last period to 11.5 %. — Symptoms: 
from 200’ minute sweating .and rise of blood pre.s.surc. 


3) Case 99/44, a man aged 25 yeans. Insulin treated diabetes since 1937. 
Diet; oFree diet -i- Sugari). 30 units of in.sulin + 30 units of PZI. Glycos- 
uria: 50—200 g per day. No Icotonuria. 24-liour blood sugar series R days 
before the experiment; 89 — 250 mg %. 

Fig. 4; After 80 units of insulin a very great and sleep fall of the 
blood sugar. The RQ curve rises slowly from 0.71 to 0.77. In the last period 
httle fall of the RQ. The blood .sugar curve shows only insignificaiUlv 
decreasing steepness in the latter half of the experiment.' 

^ «^lcr the injection, followed by fall. 

Symploms: no hj'poglj'ccmic symptoms. 

1940 treated diabetes since 

. » 'ree diet . Sugari). 8 units of insulin 3c units of PZI. Glv- 

Acta med, scandinav. Vol. CXJX. 
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cosuria: 0 — 2 g per day. No ketonuria. 24-hour blood sugar series gave 
values between 50 and 170 mg %. 

Fig. S; After 16 units of insulin a little fall of the blood sugar to anew 
lower level at about 60 mg %. RQ rises from 0.65 to 0.76, then falls. The 
course of the RQ curve at the top is uncertain, owing to the loss of tlie 5’ 
period, but the RQ values are seen to fall during the new blood sugar 
equilibrium. 

Ventilation; Fall in 5’ period. — Total metabolism: initial value 99 %, 
fall to 91 % in 6’ period, followed by a new rise to 101 %. 

Symptoms: no hypoglycemic symptoms. 

5) Case 1832/43, a man aged 35 years. Diabetes recently diagnosed. 
Diet: »Free diet -r-'Sugar». 40 — 50 units of PZI, the last 2 days supplemen- 
ted with 24 units of regular insulin. Glycosuria: 130 — 180 g per day. 
ketonuria. 24-hour blood sugar series the day before the experiment; 
260 — 410 mg %. 

Fig. 6; After 40 units of insulin slow and somewhat uneven fall of the 
blood sugar. RQ rises in a straight line from 0.785 to 0.89. 

Ventilation; Very great rise in 5’ period, probably hyperventilation. 
The corresponding sample of air has been lost. 

Total metabolism; initial value 113 %, fall to 98 % in the last period. 

Symptoms: Sweating and rise of blood pressure from, the 90’ minute. 

6) Case 1730/43, a woman aged 50 years. Diabetes diagnosed just be- 
fore admission, 4 days before the experiment. Diet: »Free diet — Sugat'it. 
16 units of PZI. Glycosuria: 10 — 50 g. No ketonuria. 24-hour blood sugar 
series the day after admission gave values ranging between 210 and 310 
mg %. 

No insulin the day before the experiment. 

Fig. 7: Great fall of blood sugar after 24 units ofi nsulin. The fall 
is steep in the beginning, but there is an uneven plateau from tlie 80 to 
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the 110’ iniiiu(o, followed by a new full. The RQ curve rises from 0.G8 to 
0.74, persists at this value from the GO’ to the 120’ minute, and then rises 
further. 

Ventilation: practically unchanged. — Total metabolism: initial value 
105 %, fall to 94 % during the experiment. — Symptoms: no hypoglycemic 
symptoms noted. 

7) The same palicnl as in nr. G. 

The experiment took place S days after the former one. Diet unchanged, 
24 units of PZI. No glycosuria, no ketonuria. 24-hour blood sugar series 
2 days before the experiment; 110 — 225 mg %. 

Fig. S; A moderate fall of the blood sugar after 24 units of insulin. The 
fall is a little steeper in the first half of the experiment than in the second. 
No rise of the RQ for the first 90 minutes, then arise and a fall, without any 
corresponding changes in the steepness of the blood sugar fall. 

Ventilation: only minute changes. — Total metabolism; initial value 
88 %; practically no changes during the experiment. — Symptoms: no 
hypoglycemic symptoms. 

8) Case 999/44, a man aged 47 years. Diabetes recognized shortly 
before admission. Diet »Free diet -r- Sugan>. Without insulin a glycosuria 
of 4 — 6 g per day is found, no ketonuria. 24-hour blood sugar scries show-s 
values from 160 to 230 mg %. Tlio day before (ho experiment insulin is 
given for the first time, IG units of ZPI. 

Fig. 9; After 24 units of insulin a moderate fall of the blood sugar is 
seen. At about 80 mg % a new plateau is formed. The RQ curve rises from 
0.755 to 0.80 in the 7’ period. After this there is a fall, corresponding to 
the blood sugar plateau. The decrease of RQ in the 5’ period is probably 
not »rcal», as is seen from the abrupt decrease in ventilation. Tlio patient 
was on the verge of falling a sleep in this period. Such variations of ven- 
tilation and RQ are characteristic of the onset of sleep (Magnussen, 19 (4,) 

Ventilation: sc above. — Total melaboIi.sm: insignificant changes 
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during the experiment, except at the 5’ period, where a fall is seen [onset 
of sleep). 

Symptoms; from 180’ minute rise of blood pressure. No other hypogly- 
cemic symptoms. 

9) Case 679/44, a woman aged 30 -years. — Insulin treated diabetes 
for one year. Diet: »Free Diet -r- Sugars. 20 units of insulin -j- 40 units 
of PZI. — Glycosuria: 20 — 40 g per day. No ketonuria. 

Fig. 10; After 60 units of insulin a little fall of the blood sugar is seen, 
followed by a plateau at about 70 mg %. Then a new fall and a new pla- 
teau at about 45 mg %. On the RQ curve two peaks are noted, correspon- 
ding to the decreases of blood sugar. 

Ventilation: increasing to a maximum in the 6’ period. Total meta- 
bolism: initial value 95 %. Rise to 115 in the 6’ period, then fall to 
107 %. — Symptoms: 90 minutes after injection sweating and rise oi 
blood sugar. After the last period hypoglycemic precoma. 


Discussion. 

It appears from these experiments, that the correlation generally 
found in normal individuals after injection of insuhn between the 
RQ curve and the blood sugar curve, can be demonstrated also in 
most cases of diabetes. 

The interpretation of this correlation is, however, much more 
difficult when dealing with the diabetic than with the normal 
organism. Although none of the patients examined showed ketonu- 
ria by the usual tests for acetone and diacetic acid, it is to be 
supposed that in all, or at least in some of the cases, there was an 
abnormally increased rate of gluconeogenesis. 
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It is not sure, therefore, that the RQ values obtained are true 
RQ’s of catabolism. The common finding of RQ values below 0.70 
is a proof that in some cases they are certainly not. 

On account of such abnormalities in the metabobsm of diabe- 
tics, evidently the rise of RQ in these experiments may have been 
caused by a decrease in gluconeogcnesis just as well as by an in- 
crease of carbohydrate combustion. On the other hand the fall of 
RQ may have been called forth by increasing gluconeogenesis as 
well as by decreasing carbohydrate combustion. 

No doubt in some cases (and perhaps always) variations of 
gluconeogenesis with relation to the form of the blood sugar fall 
are taking place after administration of insulin to diabetics. This 
has been demonstrated by Jacob Poulscn in his investigations on 
the blood ketones (1941), which show exactly the same correlation 
between the ketone curve and the blood sugar curve as has been 
shown in this paper between the RQ curve and the blood sugar 
curve. In most of his cases the blood ketones arc faUing during the 
blood sugar fall, rising again when the blood sugar fall is over. 

Taking into account, however, the carbohydrate combustion 
actually occuring in the diabetic organism (Soskin & Levine, 1937), 
it seems most probable, that the rise and fall of the RQ in dia- 
betics is caused by variations of carbohydrate combustion as well 
as of gluconeogcnesis, both processes being related to the varia- 
tions of the blood sugar concentration. 


Summary. 

The same correlation wliich Avas demonstrated previously in 
normal subjects between the course of the RQ curve and the form 
of the blood sugar curve has been found in most case.s of diabetes. 

le cause of this correlation is thought to be variations of the 
carbohydrate combustion as well as of gluconeogcnesis. 

These processes both seem to be related to the variations of the 
blood sugar, not to its actual level. 
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Uremia in morphine addicts. 

By 

CAI HOLTEN. 

(Submitted for jniblic.ation August 21, 1914). 


It is a well known fad that morphine adcUcls gradually become 
increasingly cachectic. In some cases suicide brings an end lo the 
patient’s life, in other cases death is due to an intcrcurrcnt infec- 
tion, Some patients however die in a cachectic slate without any 
manifest infection; in such cases Ihc cause of death will presumably 
be given as morphine cachexia. 

However no .satisfactory and sufficient explanation of the 
cachexia has been given. In this ])apcr 4 cases of cbvonic uremia 
in morphine addicts arc reported. 2 of the patients, both of them 
cachectic, died from uremia, and post mortem examinations 
showing severe renal damage have been undertaken, Tlic oilier 2 
patients were also more or less cachectic. 

The author feels that impairment of the. kidney function inay 
in some' cases contribute in an important way lo the development 
of the cachexia of morphine addicts. Even in severe uremia no 
albuminuria may be found and the uremia is only disclosed by 
chemical examination of the blood. Hence tlicsc patients may very 
well die without the right diagnosis having been made. 

Case histories. 

Case Number I. 

1104/43, woman, 67 years old. Symptoms of gastric ulcer since 1932. 
Congenital subluxalion of right hip-joint, since 1932 much pain from de- 
forming arthrosis here. Several slays in hospitals for these diseases. Since 
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1932 daUy -use of morphine in moderate doses. During stay in hospital tor 
6 weeks, Oct-Nov. 1942 for depression, no albuminuria (6 examinations) 
readmitted in December 1942, transferred to mental hospital Jan. 1943I 
During this stay for some days frequent micturition, the urine contained 
trace of albumin", but catheter specimen was normal and culture ^Yere 
negative. Morphine was discontinued during the stays in hospitals, but 
after discharge the patient very soon resumed her use of this drug. On 
readmission July 23. 1943 she had hallucinations, Avas emaciated, pale and 
restless. On admission the urine contained no albumin. Catheter specimen 
Avas normal and culture was negative. Severe azotemia and acidosis was 
found (see beloAv). Muscular Uvitchings Avere present. A tumor as large as 
a Jaffa orange could be felt over the symphysis (later proved to be a 
benign ovarial cyst). 

She Avas given intravenous bicarbonate, fluids and diet and improved 
considerably. She became quiet and the muscular tAvitchings graduallj- 
subsided. For 10 days falling doses of morphine were given till finallj’ 
discontinued. She Avas discharged on Oct. 14th much improved and men- 
tally normal. On Now. 1st she AA'as admitted to the surgical dept, and 
operated on for the ovarial cyst. She died here on Noa-. 14th 1943. 

Laboratory findings etc. 

Urine on admission July 1943; 0 alb., later trace of alb. 

Catheter specimens: no casts, a few leucocytes, July 24th culture nega- 
tive, July 30th coli, Aug. 10th culture negative. 

Blood-urea: July 26th: 200, 27th: 250, Aug. 3.: 192, slowly decreasing, 
Oct. 15tli: 134 mg %. 

■ Alkalireserve: July 26th: 22 vol. %, 27lh: 37 vol. %, July 31st: G9 
vol. %. 

Standard-clearance of urea: July 30th: 4 ml. per min. 

Addis’ concentration test: July 31st: Maximum cone.: 1006. 

Total protein in Serum: 7.3 — 5.7 %. 

Urography: Aug. 14th: no excretion of perabrodil in pelves or bladder. 

The kidneys cannot be seen. 

Oftalmoscopy: no retinal changes. 

Blood pressure: 180/120, 200/110. 

Hemoglobin sicca: 50 %, did not rise. 

Sedimentation rate: 93 — 100 mm in 1 hour. 

Post mortem examination showed the heart moderately enlarged. 

The kidneys and urinary tract: no hydronephrosis. Kidneys contracted, 
right 9x4x2 cm., left 9 x 4.5 X 2.5 cm. Capsule adherent, but stops 
easily. The surface is greyish-yelloAV with somewhat irregular granula- 
tion. The cortex is very narrow. On section the surface is greyish-yellow 
Avitli disseminated minute cysts (2 — 3 mm). 

Height 161 cm. Weight: 47 kg. 

. Summary: Woman, 67 years old. Used opiates for about .11 
years originally for pains frorti arthrosis of the hip-joint and gastric 
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ulcer. During a slay in hospital in Dec. 1942 she had for a short 
time moderate dysuric symptoms. The urine contained trace of 
albumin, but catheter specimen s^’as normal. July 1943 she was 
admitted vdth severe uremia. Renal function test showed severe 
impairment of function. Coli bacilli were found in the urine; albumi- 
nuria onlj' present now and llicn. She died in November 1943 and 
post mortem examination sliorved contracted kidney probably 
of pyelonephrilic type. 

Case Number II. 

317/44, woman, 4G j'cars old. Hcmicrania since she was 19 years old. 
Since 1932 she had used tablets with acetanilide. In 1934 in hospital lor 
anemia toxica. The headache persisted; since 1937 she used pantopon 
daily, often scopolamine. In 1938 she was in hospit.ll and the use of pan- 
topon {+ scopolamine) was slopped, but after discharge she very soon 
resumed her haliil; during several stays in ho.spilal slic improved, but 
these was no lasting effect. In Dec. 1940 she had for tlie first lime frequent 
and scanty tnicturidons, hut the urine was normal. X-ray examination after 
perabrodil at this time (Jan, 0th 3 911) .sliowbd the kindeys of normal size, 
hut the excretion was not good, however the pelves could ju.sl be discerned. 
On Jan. 6th 1943 she was admitted in a very serious condition, slic was 
uremic (see below). The urine contained trace of albumin the next day. 
By treatment with fluids, hicarhonatc and diet she improved, but was 
still emaciated and anemic on dischai-gc hlarcb 121b 1943. On account of 
uremia she had to go to hospital several limes till she at last died on Feb- 
ruary l4lh 1944. She had used opiates at home and had steadily deterio- 
rated except for slight improvements during her stays in liospilal. Albu- 
minuria was only found intormittenlly, and when prc.senl only slight tra- 
ces were found. 

Laboratory findings etc.: 

Urine see above. 

Catheter-specimens never showed abnormal colls, no casts. 

Cultures negative. ' • ' • 

Blood urea: Jan, Ctli 1943: 142, slowly decreasing, hfarcli 1943: 114 . 
Sept. 20th 1943; 98, Nov, 22lh 1943: 88, Febr, 2nd 1944; 238 mg %. 

Alkalircscrvc Jan. 7th 1943: 31, after a few daj'.s normal, Fohr 12 1044- 
21 vol. %. ' ■ \ ' 

Mlaximum-clearancc: Febr. 12lh, T943; 13, June 2nd 1943: 11 ml per 
minute. ' ' 

Addis concentration test: Fohr. 28lh 1943: Maximum cone. 1013. 

Toial-protein: Jan. 7lh 1943: 7.1 %. . * . 

■Urography (see also above): Febr, 17lh 1943: no oxcrolion, 

Opktalmoscopy: no retinal changes. 

Blood pressure always normal. 
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Hemoglobin (sicca); 55 %, jiormocliromic anemia, some improvement 
by treatment, but rapid relapse. 

Weight: July 1938: 55 kg., Sept. 1943: 50 kg. 

X-ray examination of cranium: moderate frontal hyperostosis.. 

Post mortem findings: Pyelonephritis chronica. Hydronephrosis duplex. 
Hyperostosis frontalis. Anemia. Cholelithiasis. 

Both kidneys were small (right; 9 X 4 x 2.5 cm., left: 8 x 4.5 x 2,5 
cm.) Capsule adherent. Surface very irregular with many small cysts 
and scars. On section several minute cysts, calyces dilated. Pelves and 
ureters dilated. Ureter measures 6 mm. 

Microscopy: Pelvis thickened. Parenchyma very narrow. Considerable 
proliferation of the interstitial fibrous tissue, somewhat patchy, in the 
fibrous tissue considerable mononuclear infiltration. Glomeruli to a large 
extent fibrous or hyaline. In the fibrous tissue rests of small atrophic 
tubuli. Between the fibrous parts smaller parts with somewhat better 
parenchyma, here tubuli arc dilated; here and there some glomeruli mth 
less changes arc seen. Arteries and arterioles are very sclerotic. 


Summary: woman, 46 years old, who on account of lieniicrania 
had used first tablets xvith acetanilide, anemia had developed, 
later (since autumn 1938) she began to use opiates (pantopon and 
codeine). Slight and transient dysiiric symptoms appeared in 
Dec. 1941. Kidney function was found impaired in Jan. 1942, 
uremia developed January 1943. Albuminuria was inconstant and 
slight. She died from uremia in Febr. 1944. A pyelonephritic con- 
tracted kidney Avas found. 

Case Number III. 

Woman, 43 years old. 2G/44. 

Hemicrania since 1920, since 1932 tablets with 1 ctg. morphine and 
1 ctg. codeine were taken 3 — 4 times a day. Tuberculous irritis from 1932, 
in hospital in 1934 and 1937, no albuminuria. 1941 her left eye was remov- 
ed. June 1943 in neurosurgical dept,, no albuminuria, transferred to medi- 
cal dept. July 29 th 1943. She was pale, emaciated, very weak. For 2 or 3 
years moderate dysuric symptoms, Uriue contained albumin, catheter spew 
mens showed many leucocytes, culture: coli bacilli. Considerable azotemia, 
moderate acidosis was found; severe anemia. Treatment with fluids, bic^- 
Imnate and later sulphathiazol caused slow but steady improvement. Opia- 
tes were gradually reduced, but she could not do without a little dilau i 
(0.8 mg per day). 


Laboratory findings etc. 

Urine: The pyuria was improved, but the urine did not become sterile. 
The albuminuria was at the beginning about 0.5®/oo, presently 0. 
Catheter spec.: see above. 
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Blood urea: -Inly 30tl\: 170, Aug. 3rd: 240, Aug. Oili: 204, ihen rapidly 
<lecvoasing, Aug. 19th: 118, Sept. 3rd: 80, Febr. 12ih: 30 mg %. 

Alkali reserve: July 30: 40, Aug. 14: 58. vol, %. „ 

J\Iaxhnutu clearance: January IGtli: 30 nil per minute, Febr. 12llv, 17 

ml pej' minute. 

Addis concentrauon test: January 22nd: 1010, 

Urosraphy: Febr. 4lh: delayed excretion, not till alter 45 minutes vi- 
sible contrast in pelves. Kidneys seem to be rather .small. 

Ophtahnoscopy: no retinal changes. 

Blood pressure: always normal. 

Hemoglobin (sicca) July 301h; 50 %, normochromic anemia, Febr. 8lh: 
SO %, 

Weight: Jan. 1935: 50 hg., July 1943: 38 kg., Febr. 1914: 40 kg. 

Snmmanj: woman , 4.S years old, witli hcmicrania and Inlicr- 
culous iritis, who for 12 ycar.< liad u.scd inorpldne and codeine 
in inodcralo doses. For 2 years moderate dy.snrie symptoms, on 
admission pyuria (Coli) and uremia good improvement on treat- 
ment, on discharge site had normal Mood urea, but. the kidney 
function was bad. 

The sisicr of this paiicnl had also hcmicrania and lind for jnany 
years used morphine injections — during the last time G ctg. daily. 
She died in anollier hospital with a phlegmono femoris and itmnia 
(blood urea 220 mg %)• 

Case Number IV. 

Woman, 63 years old., 1503/43. 

Since 1928 trigominns neuralgia, u.sed large doses of Hnixed powder.^^ 
with acetanilide. Anemia found in 1928, resislenl to treatment. 1935 
operated on for neuralgia of the left Vth nerve mlhouL much effect. 

Since J93C she used git. Ihebaica comp. 30 drops 3 limes a day = 6 
cig. opium per day; in bad periods .slie .also liad morphine injections. 
Scver.al febrile attacks of pyuria, fir.sl in 1938. 

In hospital Oct. 15lh— Nov. 15th 1943 for we.akness and trigeminal 
neuralgia. She was pale, but not severely emaciated. The urine contained 
no albumin. Blood-urea w.as found elevated (see below). 

She improved slightly on treatment with rest, Fo and B vitamin. 


Laboratory findings etc. 

Urine: .see above. 

Catheter specimens: many leucocytes. Culture: l)nc. coli. 
Blood-urea: Ocl, 26lh; 68, 28th: 72, Nov. 9lh; 78 mg %. 
Maximum-clearance: 17 ml per minute. 

Addis concentration test: 1011. 
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Urography: no excretion, even after 8 liours. The right kidney mca- 
sures 10.5 X ,5 cm., the left cannot he seen. 

Total- protein in serum: 6.3 %. ■ 

Oftalmoscopy: no retinal changes. 

Blood-pressure: 155/80, 160/90, 

Hemoglobin: (sicca): 65 %, nomochrome anemia, no certain improve- 
ment. 

Efvalds test meal: Achylia. 

Height: 163 cm. 

Weight: 55.7 — 54.7 kg. 

Summary: 63 years old woman with trigeminal neuralgia for 
15 years. For 7 years she had used opiates regularty. Several attaclcs 
of pyuria since 1938. In Oct. 1943 when no albuminuria wa.s pre- 
sent her kidney function was found impaired (maximum-clearance 
17 ml per minute, Addis test 1011), blood-urea about 70 mg %. 
pyuria (Coli) was present. 

These patients have some clinical features in common. They 
are all women who for many years have used opiates for painful 
chronic diseases; the amount used is in all cases rather mode- 
rate. They have all had dy^simic symptoms; these have occurred 
several years after the use of opiates had begun; the symptoms 
have never been very pronounced, in 3 of the cases only consisting 
of frecjuent micturitions; only one of the patients had several 
years before azotemia rvas diagnosed had febrile attacks of pyuria, 
and she had, when azotemia vvas found, no dysuric symptoms 
whatever. Only slight and inconstant albuminuria was found, even 
if severe uremia -was present. In 3 cases leucocytes and coli bacilli 
were found in catheter specimens of the urine, hut the pyuria was 
not massive and cultures were not constantly positive. Post mor- 
tem examination in the fourth patient showed characteristic pydo- 
nephritic contracted kidney. So subjective symptoms from the uri- 
nary system w'ere only slight and could easily be overlooked. As 
albuminuria was slight and transient, the headache, nausea, vo- 
miting, weakness and emaciation might easily have been ascribed 
to nmorphine cachexia» combined with the other diseases from 
which the patients were suffering.)! Function tests showed severe 
renal impairment in all cases. Retinal changes were not found. 
Only 1 patient (67 years old) had definite elevation of the blood 
pressure. The doses of morpliine used by these patients have as 
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nieiilioned not been exceedingly large. One patient (ca.se No III) 
used about 4 ctg morphine + 4 ctg. codeine per day for about 11 
years; it is probable that her informations on this point were reli- 
able. Another patient (case No II) used certainly more, Iioaa much 
cannot be exactly stated; for the most time it seems to have been 
4 ctg. morphine + 8—12 ctg. codeine phosphate daily; the use of 
opiates Avent on for about 6 years. One j)atient (No lY) used 6 ctg 
opium daily + injections of morphine in her bad periods. She 
used opiates for 7 years. In case No I the exact amount cannot be 
staled but secn\s to have been rather large, even if not exceedingly 
large, and the abuse went on for 12 years. 

The pathological findings in the 2 patients who died were very 
much alike. It was the characteristic picture of the pyeloncphritic 
contracted kidney. It is reasonable to believe that the 2 other patients 
also have pyelonephritis with some degree of contraction. 

Npw one must ask whether the combination of chronic n.sc 
of opiates and pyeloncphriti.s with severe impairment of kidney 
function owing to chronic pyelonephritis is merely a coincidence 
or if a causal connection is pre.scnl. Or to put the ciucstion in 
another manner; in which way may the prolonged use of opiates 
cause pyelonephritis? It is a aycII knOAvn fact that morphine may 
cause disturbance of micturition; the emptying of the bladder is 
difficult and incomplete partly because of the decreased desire to 
micturate, partly because of the effect of morphine on the autono- 
mic innervation of the bladder. This incomi)lclc emptying of the 
bladder naturally disposes to infection of the urine, especially in 
Avomen. Furthermore morphine has an effect on the ureter and 
renal pelvis Avhich has been studied by Ockcrblad (.1. urology, 35, 
page 35G, 1935), It has been sIioaa’u that morphine causes a 
rise of the ureteral jircssurc. This rise may conceivably cause some 
degree of stagnation of the urine in the pcK'is, and this naturally 
again creates great possibilities for an infection to ascend into the 
renal parenchyma. 

So it seems quite reasonable to believe that the prolonged use of 
morphine may be the indirect cause of clq-onic pyclonephrilis Avhich 
ultimately may lead to pyeloncphritic contracted kidncA’. 

It is significant that all 4 patients Avere AVomen avIio are much 
more liable to contract infection of the urinary tract than men. 

I have not been, able to find any cases of uremia in morphine 



addicts in the litterature. This is probably due to the fact previ- 
ously pointed out that urological symptoms are rather vague and 
the uremic symptoms are more or less obscured by the symptoms of 
chronic morphinismus. Furthermore patients with chronic morphi- 
nismus are mostly treated in mental hospitals where attention, is 
generally not directed towards kidney function and the urinary tract. 

As the effect of morphine in these patients is not a toxic effect 
on the kidneys but a complication produced by the disposition to 
ascending infections caused by the effects of the drug on the urinary 
tract, it is obvious that not all morphine addicts will show this 
complication. Men must be by far less exposed to it, and of course 
only a certain number of women will have their urinary tract 
infected. Ceteris paribus the longer the abuse has taken place the 
greater the proportion of patients with pyelonephritis. I have 
during recent years treated 8 morphine addicts in all, including 
the 4 patients referred to in this paper. The other 4 had no signs of 
•pyelonephritis or renal damage. 

They had been using opiates for 

1) 4 months, normal urine, normal kidney function 

2 ) 10 . » » » » !> » 

3) 2 years and 

3 months » » » » » 

4) 8 years this latter patient had for the last 2 years not used 
opiates but dolantin which is somewhat like atropine in its effects 
on the autonomic nerves. Ockerblad has shown that atropine 
abolishes the effect of morphine on the ureteral pressure and no effect 
on the bladder is known. Hence 3 of these patients have been, 
using opiates for a considerably shorter time than those described 
with renal damage. The fourth patient has never had dysuria, on. 
examination in May 1944 she had normal urine and normal 
kidney function. 

The material presented is small. But in view of the facts 
concerning the effects of opiates on the bladder and the im 
portants observations of Ockerblad, I believe that it is sufficient to 
show a relationship between the prolonged use of opiates and renal 
damage owing to chronic pyelonephritis. 

It would be interesting to have this suggestion confirmed by 
investigations on a large material of morphine addicts. 
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Summary. 

4 cases of severe renal impairment owing to chronic pyelonephri- 
tis in women who had used opiates for a long time are reported. 
The dysuric symptoms have been very vague., signs of renal disease 
(albuminuria et c.) slight and transient so that the renal insuffi- 
ciency might easily have been overlooked. 

The author suggests that chronic uremia may in some cases 
contribute to the cachexia in morphine addicLs. 
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Functional disturbances of the atrio-ventricular 

conduction.^ 

By 

OTTO JERVELL. 

(Submitted for publication August 8, 1944). 


Introduction. 

The electrocardiographic examination has learned us that 
disturbances of atrio-ventricular conduction are seen frequently, 
and are not seldom the only electrocardiographic finding and the 
only sign of a heart disease. The aim of the present investigation 
was to find out how often functional disturbances of the A. V. 
conduction occur, and which importance one might attribute to a 
prolonged PQ interval in the electrocardiogram. 

There has been some lack of aggreement as to the normal P(i 
interval. As the upper limit of the normal values one has previously 
been used to regard 0.18 sec. Newer investigations have however 
shown this limit to be too na^row^ 

Korth in his text-book (p. 239) says that the upper limit of 
the normal PQ interval usually is fixed at 0.18 sec, and he adds 
that values higher than 0.20 sec. at any rate have to be regarded 
as pathological. Uhlenbruch (p. 351) sets also the upper limit at 
0.20 sec. Larsen and Skulason regard the values as pathological if 
the PQ interval in at least one lead be 0.22 sec. or more. The PQ 
interval is in some degree dependent of the heart rate. If there is 
more pronounced tachycardia figures of 0.17 or 0.18 sec. will arouse 
suspicion as to a disturbance of A. V. conduction (Korth, p- 239). 


^ Concluded May 15, 1943. 
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An increase of tlie PQ interval during the course of a disease is like- 
Avise of importance. If in the course of a rlieuniatic fever an in- 
crease of the PQ interval from c. g. 0.16 to 0.20 sec. is observed this 
Avould probably be a sign of the A. V. bundle being damaged. In the; 
present material only cases arc included, Avlierc at least once a PQ 
intei-val of 0,22 sec. or more was observed in at least one lead. 

The atrio-ventricular bundle is rather sensitive to in jury,; 
It is not easy though to decide whether the disturbance of A. Y.; 
conduction obser\’’ed be due to an organic disease, or be functional 
in nature. As functional disturbances many authors, e.g, Pardee 
(p. 66), only consider alterations of quite Iransicnl character, 
which are only detectable so long as the active .substance in quc.s- 
tion displays its action. This definition however cannot be main- 
tained. We find on one side permanent changes of PQ in indivi- 
duals without organic heart disease, for instance as a residue after 
a rheumatic fever or diphtheria. Organic change.s, on the other 
hand, may be transitory. 

Several authors, such as Volhard. Mcchl. and olhers. have 
claimed that atropine could be used to separate the funclional from 
the organic disturbances of A. V. conduclion. Wenckebach and 
Winterherg (p, 298) however rightly point oul thal this implies 
that the functional disturbances of A. V. conduclion arc brought 
about by increased vagus tone. If after atropine complete or par- 
tial retrogression of the disturbance of conduction is observed, 
this Avould only show that there is a functional factor involved, 
but one would not be alloAvcd to conclude that there did not exist 
any organic disease. A more correct valuation of the nature of the 
disturbance of conduction is therefore obtained by studying the 
whole clinidal picture, say Wenckebach and Winterherg (j). 299). 


The Material. 

During the last years the author has treated 317 patients with 
disturbances of A. V. conduction, 38 of whom were his private jiati- 
ents. In all of the hospital patients a Wassermann’s and/or a Mei- 
nicke II reaction were carried out. In my private patients these 
tests Avere only made in cases Avlierc a luetic infection Avas sus- 
pected. In the greater majority of the patients a series of electro- 
cardiograms Avas taken. 

-33 — Ada mcd. scandinav, Vo/. CXIX. ' 
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Table 1. 


3J7 Cases of Disturbances of Atrio-Ventricular Conduction. Age andSe.v. 


Age Group 

10—19 

20—29 

30—39 

40—49 

50—59 

60—69 

over 70 

Total 

Men 

3 

8 

15 

23 

29 

53 


161 




Women 

1 

15 

17 

22 

34 

31 

36 

156 



Both Sexes 

4 

23 

32 

45 

63 

84 

66 

317 


As shown in table 1 the material is composed of an equal num- 
ber of men and women. If the material be divided in two groups, 
individuals below and above 50, there will not be to be found any 
difference in beUveen the number of the men and that of the 
Avomen. 

All the cases arranged according to their etiology', are con- 
tained in table 2. 


Table 2. 


3J7 Cases of Disturbances of Atrio-Ventricular Conduction. Etiology. 


Diagnosis 

Number of Cases 


146 


43 


14 


1 


11 


15 


36 


39 

Antemia 

12 

In all 

317 


Of the 317 patients examined 10 had a complete A. V. block, 
12 had a second degree or partial block, while the remaining 29 j 
had a prolonged atrio-ventricular conduction time without lack of 
the ventricular systole. 
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Degenerative Heart Diseases. 

In many cases it will be clilliciilt to decide whether a chronic 
heart disease is due to sclerotic changes or to high blood pressuic. 
One will namely in many cases of hypertension not seldom find 
anatomical changes in the vessels, arteriosclerosis. The hyperto- 
nic and the sclerotic cases are therefore gathered in one group 
labelled degenerative hear! diseases, 4’his group also includes two 
cases of aortic stenosis and three cases of aortic regurgitation with 
unknown etiology. All these patients, except 6, were over 50. In 
all we find in this group 14G cases, 4 of which had a complete block, 
7 had a partial block, while the remaining 135 had a first degree 
block, 9 patients had infarctions of the heart (6 infartions of the 
anterior wall and 3 of the j)osterior). 

Of other electrocardiographic findings n)ay be mentioned that 
6 patients had a sinoauricular block, and 24 branch block (17 of the 
most common type, 2 rarer Ij'pes, and b Wilson’s block). Onl}’ 1.5 
patients had, apart from the prolonged A. V. conduction, a normal 
electrocardiogram. 

The longest PQ interval recorded (0.53 sec.) without lack of 
ventricular systole was found in a man aged G6 with arthritis urica 
and hypertension. At the same time there was sinus-bradycardia. 
(Possibly there may have been a 2: 1 sino-auricular block.) 

In 10 cases digilalis had been a concurrent cause in the pro- 
duction of the block (first degree block). In 5 cases one had to deal 
with paroxysmal tachycardia (fibrillations) treated with digilalis, 
where the PQ interval was found lengthened after the action of the 
heart had become regular. 

It is of no interest to discuss the cases in del ail. One must 
take it for granted that all the patients belonging to this group 
suffered from organic heart diseases. If one in patients with degene- 
rative heart diseases finds disturbances of A. V. conduction, one 
will as a rule assume that there arc anatomical changes causing the 
block. The anatomical substrate may be myomalacic foci, hemor- 
rhages or cicatricial tissue in the bundle of His. In certain cases 
sclerotic changes in the vessels will lead to impaired circulation 

in the bundle of His, and cause a reduction of its conductive 
power. 
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There exists however the possibility that it is an enlargement oj 
the head, tliat has brought about an impairment of the conductive 
power of the bundle of His, what has been emphasized by tlie 
author in a previous paper (Jervell and Laake). Chronic coronan- 
insufficiency will be able to affect the blood supply to the speci- 
fic muscle fibres of the heart (Buchner). Dilation of the heart 
might also be thought to stretch the bundle of Plis, thus causina 
an impairment of conductive power. 

In the present material 87 of the 146 patients were examined 
roentgenologically. In 53 of the 87 patients (61 % per cent.) an 
enlarged heart was found. The electrocardiographic findings in 
these 53 patients were highly varying, depiction of the ST-line in 
one or several leads, negative or flattened T-waves, left preponde- 
rance, bundle branch block etc. being observed. 

It may be difficult in every case to decide whether a prolonga- 
tion of the PQ interval is due to sclerotic changes or to an enlarged 
heart. This applies, besides, also to other electrocardiographic 
findings. Rasmussen and Thingstad have thus shown that a branch 
block electrocardiogram may be encountered in hypertension \vith 
cardiac hypertrophy, as a consequence of a retarded propagation 
of the irritament by tlie considerably hypcrtrofic muscle fibres 
(Fabr, Weber, and others). If one, therefore, in a patient with 
hypertension and an enlarged heart finds a branch bundleblock and 
a lengthening of the PQ interval, I mean that both these electro- 
cardiographic changes are due to the enlargement of the heart 
and not to sclerotic processes. 

If one assumes that hypertrophy and/or dilation of the heart 
may cause disorders of conduction in the bundle of His, the question 
arises whelber a complete block also might develop in the same 
way. This is possibly less likely, but an enlargement of the heart 
may anyhow be thought to be a concurrent cause in the forma- 
tion of the block. In one of our patients, a man of 80 with aortic 
regurgitation of unknown etiology, I found thus a considerably 
enlarged heart, complete A. V. block, branch bundle block and auri- 
cular fibrillations. 

The objection may be raised against this theory of an enlarge- 
ment of the liearl being the cause of disturbances of A. V. conduc- 
tion, that a prolongation of PQ is relatively seldom found in hyper- 
frophy and dilation of the heart. It must, however, he remem- 
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bercd that in the later stages of cardiac dilation, e.g. m mitral 
stenosis, one gets auricular fibrillation, which makes it impossible 
to observe variations of the conductive power. It is likely though 
that the bradycardia, that may be seen in many cases of fibrilla- 
tions, which were not treated with digitalis, is due to an increasing 
partial block. These cases are also sensitive to digitalis, even rela- 
tively small doses causing a total block. 


Table 3. 

Length of PQ Interval before and after 1 mg Atropine in 10 Patients with 

Organic Heart Disease. 







PQ Interval 

No. 

Sex. 

Age. 

Disease. 

Before 

After 






1 nig 

1 JDg 






Atropine 

Atropine 

1 

$, 


Angina pectoris. Cholelithiasis 

0.22 sec 

0.19 .sec 


$. 

G4 


ft ft ft 4 . . • » . 

0.25 » 

0.22 . 


$, 

55 


» » Bundle Branch Block. 

0.22 * 

0.17 » 

4 

$, 

55 

ft 

Coronarj' Sclerosis, Bundle Branch 







Block 

0,22 > 

0,22 » 

5 


72 

ft 

ft ft 

0,25 . 

0.24 * 

6 

s, 

07 

ft 

ft ft 

0,22 . 

0.19 . 

7 

?, 

39 

ft 

Nephritis chronica. Lucs Lalcns 

0.27 . 

0.17 » 

8 

?. 

42 

ft 

Mitral Stenosis -f Aortic Rcgurgilat. 

0.24 * 

0.22 » 

9 

c? » 

50 

ft 

» » 4- . » 

0.22 . 

0.22 . 

10 

<?, 

23 

ft 

Viliuni cordis congoniUnn 

0,22 » 

0.21 » 


In two cases I observed a shorlcning of the PQ interval during 
digitalis therapy. In one case PQ was reduced from 0.25 to 0.21 sec. 
after in all 1.6 g digitalis. This was the case of a man aged 68 with 
hypertonia and enlargement of the heart (Goedcl’s index 1.7). 
These cases might possibly be taken as a support of the theory of 
the enlargement of the heart as a cause of inhibition of conduction 
in the bundle of His. 

In a number of cases in this group I found PQ intervals changing 
from day to day. This points to the existance of a concurrent 
functional factor. If an anatomical substrate was tlic only cause of 
the impaired conduction, one ought to find a constant PQ inter- 
val. In many cases the PQ interval was reduced after atropine 
(table* 3). I will come back to these experiments later. 












Rheumatic Heart Diseases. 

Of rheumatic heart diseases witli disturbances of A. V. conduc- 
tion in all 43 cases Avere ohser\'ed, viz. 12 patients suffering from 
rheumatismus acutus respectively polyarthritis rheumatica suba- 
cuta. 2 cases of pericarditis, 2 of endocarditis and 28 of vahmlar 
diseases. 

Among the 15 cases in the acute respectively subacute stage 
the PQ interval Avas from 0.22 to 0.27 sec. In one case there Avasa 
second degree block. 



Fig. J. E. O. H. $, aged 28. liheumatismus acuius. Tonsillitis chronica. 
Electrocardiograms: May 4. Partial block — Tj^e 2; Maj' 7. PQ 0.37 sec., 
May 13. PQ 0.17 sec. after atropine (case 1). 

It is a clinical experience that a first degree block frequently 
develops in rheumatic infections, Avhile partial and complete 
blocks are relatively seldom. Lepeschkin states that one in acute 
rheumatism may find values for the PQ interval up to 0.50 and 
0.60 sec. Avithout loss of ventricular systole. With prolongations of 
the PQ interval of other origin than rheumatic fever one Avill get 
atrio-ventricular block Avith loss of ventricular systole already at 
loAver A^alues of PQ. Complete block in rheumatismus acutus has m 
Morse literature been reported among others by P. F- Holst, 
Salvesen, Anton Jcrvell, P’olke Moller and Romcke. Steenstrdm 
has described a case of complete block Avith endocarditis. 

In the present material there is one case of second degree block 
of type 2 (case 1). In this patient a partial block AA'as found at a 
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time, Avhen the patient, as it was, liad a tonsillitis, but w'here the 
articular phenoina, A\hich besides had been moderate, had disap- 
peared. The block w'as released by atropine (fig. 1). 

It may be that one of the other patients had a complete block 
before he was Avarded in my department. This w'as a boy of 14 
Avith aortic regurgitation, endocarditis and tonsillitis. The PQ 
interval in the electrocardiogram Avas 0.27 sec. One Aveek before 
admission he had had a fit, during Avhich he lost conciousness, but 
recovered soon again. Possibly this was an Adams-Stokcs’ attack. 

In the literature several cases arc described of rheumatic 
fcA'cr, AA'here the disease started Avith a heart block, thus among 
others by police Mdller and Rdmcke. 

Disturbances of atrio-ventricular conduction are not only en- 
countered in rheumatismus acutus but also in tonsillitis. Otto 
found electrocardiographic changes, c.g. increased PQ intervals, in 
60 per cent, of patients Avho had .suffered from acute tonsillitis, 
and Spreng a partial block of tj'pe 1. H. Laake reported preA'iously 
from my department on tonsillogcnous myocarditis. Among 15 
patients Avith chronic tonsillitis a prolonged PQ intciwal Avas found 
in 3. It is, for the rest, emphasized by several authors, c.g. Holz, 
that the electTocardiographic changes in tonsillitis oftenest are 
observed after the acute stage is o\cr. Ehlertsen mentions that the 
electrocardiographic changes in rheumatismus acutus .sometimes 
persist for a considerable period of time after Ibe temperature 
and sedimentation rate have become normal. Weickcr points out, 
that the patients shoAving subjective symptoms, are those AAoth 
disturbances of conduction. 

What characterizes the electrocardiographic changes in acute 
rheumatism and tonsillitis is their transitoriness. This speaks in 
favour of the assumption that these changes are junctional in nature 
and not due to true myocarditis. It lies close at hand to think of a 
toxic effect. Ruppert claims that toxincs have a special affinity 
to the specific heart muscle fibres. A vagus effect must hoAvcver 
not be left out of consideration. In case 1 the block Avas removed 
by atropine. In the case of P. F. Holst a complete block deve^ 
loped foUoAving an injection of digalen. After a subsequent injection 
of atropine the block Avas promptly checked. Slauck states that 
especially with toxic injury to the heart there is co-operation of 
the vagus. It seems therefore most natural to regard the disturban- 
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CCS of A. V. concluclion seen in rhcninalisimis acuius as beinn o[ 
partly toxic, and partly nervous origin (increased vagolonia{ in 
such a manner that Ihr. spccilic nmsciilalarc of {he hearl becomes 
sensUwc to the oagas bp the. influence of toxincs. 

If we now go over to llic cases of rlicumalic heart disease'; 
wlicre the rlicuinatic, infection long ago has passed away, we might 
think of several causes of the (iislurhances of A. V. conduction 
observed. 

In () cases the cause might have been digitalis ordination, 
Of the 22 cases that were not treated with digitalis the size of (he 
hearl was studied rocntgenologically in 19. In 4 of tliese lliercsvas 
no enlargement, in (i there was slight, and in 9 considerable enlarge- 
ment of the heart. In 2 of the latter cases there was hypertension 
above 200 mm I Ig. Maybe the lengthened PQ interv'al found in 
these cases might have been due to an enlarged heart, e.g. in case 2. 

It has been mentioned before that the bradycardia one often 
observes in patients with far gone mitral failure, both after digi- 
talis and without, suggests that A. V, conduction is considerably 
impeded. Tlicse patients are sensitive to digitalis. In 2 of my 
patients with mitral stenosis and fibrillations I even observed the 
appearance of a complete block after relatively small doses of 
pandigal. In one of these cases the complete block developed after 
only 9 tablets containing 0.10 g digitalis. The block lasted 25 days. 
In the other patient the Irlock appeared after 3 injections of stro- 
phantin and 5 pandigal tableUs. Tlic block liowever disappeared 
rapidly after few days. Also in a decompensated hypertonic with 
fibrillations a complete block developed after 4 ml + 4 tablets 
of pandigal, and lasted 8 days. 

In the cases where no enlargement of the heart is to be found, 
and where the rheumatic infection took place several years ago, 
one must suppose that the prolonged PQ interval found is a residue 
of a previous infection. The functional, toxic disturbances of con- 
duction in rheumatic fever arc, as mentioned above, transient, and 
will in the majority of cases disappear after a short period of time. 
But in rarer cases a delayed A. V. conduction may be the residue 
of a previous infection (diphtheria, rheumatismus acuius etc.), 
what i. a. is mentioned by Korth (p. 241). 

It is possible that a lasting functional toxic damage to the 
bundle of His form the basis of the partial block which I obseived 
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in. 2 cases with an enlarged heart cases 2 and 3. In case 2 there was 
first encountered a prolonged PQ interval of 0.30 sec, then a par- 
tial block Avith Wenckebach’s periods, and then again a lengthened 
PQ interval, followed by auricular fibrillation arhythmia. The 
enlargement of the heart observed in this case may have been a 
concurrent cause of the partial block. Case 3 is rather exceptional. 
In a patient aged 29, who the last 10 years had been suffering from 
irregular heart action, but without dyspnea of work, a rathei 
pronounced systolic murmur is found, and roentgenologically 
an enlarged heart and electi'ocardiographically a 2; 1 A. V. block 



Fig. 2. R. 0. W. (J, aged 29. Mitral regurgitation? Eleclrocardiograms: a) Par- 
tial 2; 1 block Avith PQ intervals varying from 0.32 to 0.56 sec. Sinusbrady- 
cardia. As the intervals between the QRS complexes are of varying length the 
block is not complete, b) After 1 mg atropine the heart beat becomes quite 
regular with PQ 35 sec. Tlie PP intervals vary, the interval between the con- 
ducted P and the following one is shorter than the interval between the latter 
P and the subsequent conducted P (case 3). 

(fig. 2). There was no anamnestic information as to any previous 
infection. As coronary sclerosis could be ruled out on account of 
the age of the patient, it tvas thought that a rheumatic infection 
might have injured the bundle of His, a functional partial A. V. 
block and mitral regurgitation (hypertrophy’^ electrocardiogram) 
being the result. It seems less reasonable to assume that one had 
to deal with a congenital block in this case. One did not succeed 
to check the block by’- atropine, yet the PQ interval was somewhat 
shortened (v. fig. 2). The case illustrates that one should be careful 
with predicting an unfavourable course, if one finds an A. V. block 
in the electrocardiogram. 


Luetic Heart Diseases. 

Ihe present material comprises 14 cases Avith positive serologi- 
cal reactions as to sypliilis. Of these 5 had aortic regurgitation,’ 
1 aortitis, 4 hypertonia and 4 lues latens (2 of these had ulcus duo- 
deni). Of all these patients a roentgenray picture Avas taken, 
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having an enlarged licarl. In 3 of the cases a coniplele block was 
found. One of the patients with complete block had also a bundle 
branch block. In this patient, auricular fibrillations later deve- 
loped. 

In cardiovascular lues the cliaractcristical cleclrocardiographi- 
cal findings are alterations of the ventricular complex and of the 
T-waves, while a prolongation of the PCJ interval is relatively sel- 
dom (v. Aaslrui), p. 116). Hollzcr and Poizcr (p. 232) .stale that 
syphilis considerably less frequently causes disturbances of con- 
duction than docs acute rheumatic infection and diphtheria. The 
cause of the disturbances of conduction encountered in cardio- 
vascular lues is usually ascribed to luetic infiltrations respectively 
■older or cicatricial residual processes in the bundle of His. 

If one leaves out of consideration the 4 cases of latent lues, it 
seems likely that changes of the kind mentioned formed the cause 
of the disturbances of conduction in the majority of the cases 
reported here. It is however possible that the enlargement of the 
lieart may have been a concuiTcnt cause in some of the cases. 


Acute Infections. 

If one in patients with acute infective diseases but without 
signs or organic heart disease finds a prolongation of the PQ inter- 
val in the electrocardiogram, it lies close at hand to correlate the 
electrocardiographical finding with the infection. In the present 
material are included 15 patients with acute infections (pneumo- 
nia, hepatitis), where a PQ interval of 0.22 sec. or more (maximum 
0.25 sec.) was found, as a rule without other signs of pathological 
changes. 

It seems reasonable to suppose that in these cases there had 
taken place a functional, toxic affection of the bundle of His, 
just as with rheumatic infections. It might be of interest to 
mention that in a number of these patients there was found eosi- 
nophilia, what might suggest an allergic reaction. In anaphylactic 
shock impeded A. V. conduction has been observed in animals 
(v. Lepeschkin, p. 417). 

Focal infection must also be kept in mind, if one finds a pro- 
longed PQ interval without known origin. Ruppert observed im- 
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paired A. V. conduction in 15 young individuals, who had not gone 
tlirough any acute infective disease, the cause being, in the opinion 
of this author, a latent focal infection. Defocalisation in four of 
these cases was followed by complete rccovciy. 


Hyperthyroidism and Hypothyroidism. 

In tliis group 11 cases are classified, viz. 6 patients with Graves 
disease and 5 with moderate forms of hypotlyToidism. In 3 of the 
'6 patients rvitli Graves’ disease the impairment of A. conduc- 
tion was probably due to digitalis. The PQ interval was found pro- 



Fiq. 3. 1. M. G. (J, aged 49. Graves' disease, Elcclrocnrdiogrnins: May S. .Vurl- 
cular fibrillalioiis. May 15. Effccl of digitalis .'iftcr l.S g folium Digitalis. ^lay 
2G. Total A. V, block and .auricular fibrillations. May 28. Sinus rliytbm. PQ 
0.33 sec. Itfay 28. (after 1 mg atropine) PQ 0.17 sec. (case 4). 


longed after heart action liad become more regular subsequent to 
a fibrillatory arhythmia. In one of these patients (case 4) one week 
after strumectomy a complete block with retained auricular fibril- 
lation developed under digitalis llicrapy. The heart rale by that 
time was regular, 44 fig. 3). To day later sinusrylliin, — Pa ~ 
•0.33 sek. after 1 mg atropine 0,17 sec. 

In anoUier patient, a 20 years old man with Graves’ disease, 
'tlic PQ interval rvas 0.25 sec. before and 0.20 sec. after operation! 
This patient had not been treated rvilh digitalis. Besides, the cho- 
lestei-ol content of the blood was remarkably low in this case, 
•only 95 mg per 100 ml. 

The patients with hypothyroidism showed highly varying fi- 
gures for the PQ interval. In one patient, for instance, the PQ 
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interval decreased from 0,27 to 0.23 sec. during lliyroid medica- 
tion, Tvliile in anoljier it increased from 0.20 lo 0.24 sec. In a couple 
of tlie other patients during an observation time of several nionllis 
values varying beUvecn 0.23 and O.l.a sec. were observed. In these 
patients there -was liovever a tendency to reduction of the PQ inter- 
val during ihyioki treatment. 

Tlie material presented lierc is by far too small to allow anv 
conclusions to be drawn so far as regards the PQ interval in hyper- 
thyroidism and liypothyToidism. At any rate there was not to be 
found any parallelism between the basal metabolic rate and (he 
PQ interval. The cholesterol content of the blood may possibly be 
of some importance. Previous investigations (v, Lepcschkin, pp. 260 
and 275) do not reveal any such congruity cither. Lcpeschkiri is of 
the opinion that tire lieart rale and the exhaustion of the conduc- 
tive bundle are factors of importance. Further investigations of this 
subject would be of interest. 

Gastric and Duodenal Ulcers. 

The commonest electrocardiographic findings in patients 
with peptic ulcers arc the following: respiratory arhythmia, sinus 
bradycardia, liigh and acute T-waves (Draper cL al., Nieuwen- 
huizen et al., Waider), and prolonged PQ intervals. If one includes 
all the cases with a PQ of 0.18 and more, one will find that A. 5. 
conduction is considerably slower in patients with peptic ulcers 
than in healthy individuals, what has been emphasized by Draper 
and collaborators. 

In the course of the last two years I have been able to observe 
PQ intervals between 0.22 and 0.27 sec. in 40 patients with gastric 
or duodenal ulcers. However, two of the patients suffered form 
hypertensive heart diseases, and two others from latent syphilis. 
In one patient the PQ interval was 0.37 sec. (repeated electrocar- 
diograms), but this patient had previousl}'^ had diphtheria, and 
had a doubtful diastolic murmur over the heart. It is therefore 
thinkable that the lengthened PQ interval found in this case was 
a residue of a previous infection (c}iphtheria or rheumatic infec- 
tion). 

The slowing of A. V. conduction is no doubt due Lo the action 
of the vagus. This explains also the fact, that the PQ interv’als of 
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patients, wlierc an elcctrocavdiogram was taken repeatedly, not 
unfrcquenlly showed varying lenghls. In one of these patients the 
PQ interval even was altered under deep respiration (from 0.20 to 
0.23 sec.) After 1 mg atropine the PQ interval was shortened in the 
majority of the cases (v. table 4). 


Functional Heart Diseases. 

Prolonged A. V. conduction is found in a scries of doubtful heart 
cases warded for observation. Those patients display variegated 
symptoms, such as palpitations, sensations in the precordium, 
stenocardia, exlrasystolcs, etc. Not seldom these patients suffer 
from vaious digestive disorders, such as achylia, fermentative dys- 
pepsia, spastic constipation, etc. The clinical diagnosis in these 
cases was; neurosis cordis, neurasthenia, syndroma gastro-cardiale, 
arhythmia cordis, paroxysmal tachycardia, etc. 

In the 38 cases included in this group the PQ interval varied 
between 0.22 and 0.27 sec. A couple of tliese patients liad not had 
any subjective symptoms, but had been warded for further exa- 
mination because the physicians dealing with the cases had sus- 
pected an organic heart disease on account of a murmur heard over 
the heart, and cxtrasystolc arhythmia. Thus a young lady, aged 
22, was denied admission to a school of gymnastics bec-ause there 
was found a weak systolic, and certainly accidental, murmur over 
the heart, and on an occasional electrocardiographic examination 
a PQ of 0.22 sec. There was no enlargement of the heart. She was 
nevertheless admitted and took part in strenuous gymnastics 
without difficulty. On control examination one and a half year later 
the PQ inteiwal was found to be 0.20. She bad been tonsilloctomi- 
zed some time before the fir.si examination. It is therefore pos- 
sible that a tonsillitis was the cause of the impaired A. V. conduc- 
tion observed. 

Another example is the following: A 37 years old man went to 
a physician in order to get a health certificate. As the doctor found- 
a systolic murmur and besides exlrasystolcs, the patient was rc- 
, ferred to electrocardiographic examination. The electrocardio- 
gram revealed a PQ interval of 0.27 sec., and a moderate brady- 
cardia, the pulse rate being 52, In the atropine test (case 10 in table 
4) the PQ interval was reduced from 0.26 to 0.18 sec. This patient 
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Table 4, 

Length of PQ Interval before and after 1 mg Atropine in 20 Palienls wil/i 
Functional Disturbances of Conduction. 


No. 

Sex. 

Age. 

Disease. 

PQ Interval 

Before 

Atropine 

After 

Atropine 

1 

$, 

54 

years 

Ulcus venlriculi. Lues lalens .... 

0.22 sec 

mi 

2 

?. 

40 

» 

Ulcus duocleni 

0.23 

ft 

mIIrI 

3 

$, 

46 

» 

» » . , . , 

0.23 

ft 

0.17 . 

4 

?, 

40 

» 

& ft 

0.23 

ft 

0.15 » 

5 

?. 

67 

)) 

& fl 

0.23 

ft 

0.18 * 

6 


58 

t> 

» ft 

0.24 

ft 

0.25 • 

7 

?. 

54 


ft ft 

0.23 

ft 


8 

3, 

59 

t> 

ft ft 

0.22 

ft 


9 

$, 

18 

7 > 

Gastritis acida 

0.22 

ft 

0.18 t 

10 

<?. 

37 

» 

Observatio 

0.26 

ft 

0.18 . 

11 

S, 

34 

J> 

Dyspepsia nervosa 

0.22 

ft 

0.22 » 

12 

<?. 

42 

f> 

Observatio 

0.26 

ft 

0.18 . 

13 

?, 

49 

J) 

ft 

0.23 

ft 

0.18 * 

14 

<?. 

39 

J> 

ft 

0.25 

ft 

0.18 * 

15 

<?, 

53 

J> 

Neurasthenia 

0.24 

ft 

0.20 » 

16 


41 


Syncope 

0.25 

ft 

0.20 » 

17 

3, 

72 

» 

Tachycardia paroxystica 

0.22 

ft 

0.20 » 

18 

$, 

49 


Morbus Basedowii 

0.28 

ft 

0.18 » 

19 

$, 

51 

» 

Pneumonia 

0.23 

ft 

0.18 » 

m 

(?, 

62 

» 

Intoxicatio nicotini 

0.23 

ft 

0.1 G • 


was a sporting-man and had never shown any symptoms of 
cardiac disease. Neither had he had any previous infective diseases. 
On examination of the blood a slight eosinophilia (6 per cent.) 
was found. A latent allergic condition may possibly have been pre- 
sent. These two cases show that one should be careful with laying 
too much stress upon a single electrocardiographic anomaly. 

In 8 cases gastro-cardial symptoms was present, thus in a 
woman of 32 with fermentative despepsy. She had for some time 
been suffering . from palpitations and pains in the precordium, 
partly irradiating into the left arm. The PQ interval was 0.25 sec. 
After dietetic treatment the symptoms disappeared, and the 
electrocardiogram became normal with a PQ interval of 0.17 sec. 

Syndroma gastro-cardiale was first described by Roeniheld. 
He laid great ' stress upon a mechanical factor as the cause of 
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the cardiac symptoms, particularly a high position of the 
diaphragm as a consequence of gas-fillcd ventricle and colon. Sal- 
vesen emphasized that the symptoms mentioned arc not seldom 
found in patients Avilh gencrai entcroptosis and achylia. The sym- 
ptoms are of various kinds, such as extra systoles, palpiUition.s, and 
angina pectoris (angina pectoris diaphragmatica). . Rlcctrocardio- 
graphically often negative or flattened T-vaves are found. In 
one of Salvesen’s cases negative T-Avaves and PQ intervals of 0.20 
sec. AA’’ere ohsei^’'ed. In my opinion a prolongation of the PQ, intei- 
A^al is a symptom to be added to the gasLro-cardiac symptoms. 
The cause of this electrocardiographic finding is possibly increase 
d vagotonia, i.e. a viscero-visccral reflex. 

Case 5 Avas also classified in this gi-oup in s])ilc of a normal 
PQ interval of 0.20 sec. An increase of the PQ interval to 0.2‘I 
and 0.25 sec. A\’as here only scon Avith beats folloAving upon inter- 
posed A'entricular extrasyslolcs. The case hoAvcATr .sIioaa’s some items 
of interest: The patient, a AvidoAV aged 38, Avas admitted to the 
department because she had fainted on several occasions Avithoul. 
proA'oeation. During one of the attacks the nurse attending her Avas 
not able to feel the pulse. On roentgenray examination a slightly 
enlarged heart Avas found. The pulse rate Avas soinewhat sIoav. 
usually betAA'een 48 and 64. and once as Ioav as 3G. 

The patient’s fainting fils Avith non-palpablc pulse make one 
think at once of Stokes-Adams’ syndrome. Most of the cases of 
Stokes-Adams’ syndrome are due to cardiac standstill caused by 
paroxysmal complete atrio-A’cnlricular block, and more seldom 
to sino-auricular block (M. .S. Andersen, Krarup, and olhcrs)> 
HoAvever it is ratlier unfrequent that a complete block allernalc.s 
AA'ith normal A, V. conduciion (Comeau). Stokes-Adams’ syndrome 
may also occur AA’ith paroxysmal tachycardia (Gallavardin, Wencke- 
bach and Winterberg (p. 257), Zimmcrmann-Mcinzingcn, and 
others). Scherf (p. 221) even claims this form to be more frequent 
than the first mentioned one. With regard to the mechanism 
Scherf states, »that the stroke volume becomes the smaller, the 
faster the heart rate, i.e, the shorter the diastole. If the heart rate 
increases above a certain level, the time, tliat may be disposed for 
the filling of the A^entricles, Avill become too short, llic ventricles 
Avill IhroAV out little blood and Avith so little energy, that the circu- 
lation practically stops.)) It may however also come to a transitory 
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venlricular standstill as a consequence of ventricular fibrillations 
■of flutter. Ziinmcnnann-Mcinztngcn was able to take electrocar- 
diograms of a patient during fits of the kind.' Tliere was found a 
reversible transition from ventricular flutter into ventricular stand- 
still. 

In our patient it may be doubled w'licther there existed any 
organic heart disease insi)itc of the rather big heart. It is therefore 
unlikely that the fainting fits were due to paroxysmal heart block. 
Paroxy'smal A. V. block will, at least in the majority of cases, 
be caused by coronary sclerosis. It seems more reasonable to believe, 
that the interpolated exlrasyslolcs become so numerous, that paro- 
xysmal ventricular tachycardia results with Adams-Slokes’ syn- 
drome. 

Anemia. 

In 12 cases there was found an anemia, which possibly may be 
put into causative relation to disturbances of A. V. conduction 
observed, with PQ intervals varj'ingfrom 0.22 to 0.30 sec. However, 
most of the patients were elderly people, so tliat coronary sclerosis 
cannot be ruled out, all the more ns no parallelism was found 
between the degree of the anemia and the length of the PQ inter- 
val. Thus the hemoglobin percentage increased in a man aged 54 
with pernicious anemia from 43 to 88, while the PQ interval remain- 
ed prolonged w’ith alternating values between 0.22 and 0.24 sec. 
In another man aged 53 with anemia after mchena the hemoglobin 
was raised from 30 to 89 jjc.r cent., but in spite of that the. PQ inter- 
val remained long, varying between 0.26 and 0.30 sec. It is possible 
that the anemia present in these cases is a concurrent cause of 
disturbances of A. V. conduction in patients with slight arterio- 
sclerotic changes. In a couple of cases vitamin deficiency might 
have been a factor of importance. 

In this group arc also included tw'o cases of purpura. Case 6 
should be of some interest: 'V nurse aged 32 with throinbopenic pur- 
pura and pronounced hemorrhagic diathesis has an attack of severe 
retrosternal and epigastric pains. The electrocardigi'ani taken 
shows a lengthened PQ interval (se below under case reports). In 
this case it is probable that a hemorrhage in the heart did affect the 
bundle of His. Disturbances of conduelion due to hemorrhage in 
the myocard have been previously reported by Parade and Franke. 
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I found further a prolonged PQ interval of 0.23 to 0.25 sec. 
in a 73 years old man with purpura rhcuinatica. In the blood 
165,000 blood platelets were found. However coronary sclerosis 
might possibly have been present in this case. 


Discussion. 

Atrio-ventricular conduction — finding ils expression in the 
electrocardiogram in the PQ interval — will according to the 
majority of the authors of text-books normall}* rcciuire 0.12 to 
0.20 sec. There are reasons to fix the upper limit at a somewhat 
higher level, c.g. 0.21 sec. (Larsen and Skulason). ^V. Schiilz found 
among 100 healthy young men with no previous illness 3 who had 
a PQ interval over 0.20 sec. 

Yet ev'^en if one choses 0.21 sec. for the upper limit of normal 
figures, one will not seldom find PQ intervals above this limit in 
people with sound hearls. 

In the course of the last two years the author has treated 264- 
patients, in whom he found in the electrocardiogram, in at least one 
lead, a PQ interval of 0.22 sec. or more. Of these 187 (GO per cent.) 
suffered from organic heart disease. There is however reason to 
believe that the increased A.Y. conduction lime found in several 
elderly people without certain clinical signs of cardiac disease 
might have been due to sclerotic changes. 

If a prolonged PQ interval is found in youngci' individuals 
the diagnosis in many cases may be difficult. To diagnose a wnyo- 
carditis» on the basis of a single electrocardiographic anomality, 
as for instance a PQ of 0.21 sec, would hardly be correct. 

The disturbances of A. V. conduction due to organic or luetic 
heart diseases being left out of consideration, a prolonged PQ 
interval may be of different origin. Frequently an active rheuma- 
tic infection is to be found. But also other acute infections, such 
as tonsillitis, pneumonia, focal infection, or diphtheria arc accom- 
panied by disturbances of A. V. conduction. 

What characterizes the electrocardiographic changes in acute 
infections is their transitorincss. This is in support of the view that 
one has not to deal with true t)rayocarditis». Atropine will in may 
cases release the block, as for instance in case 1, where a partial 
block, which had developed during a rheumntismus acutus with 
Si — Ada nieri. scandinao. Vol. CXIX. 



504 


OTTO JERVELL. 


tonsillitis, was checked by atropine. The majority of the authors 
agree as to the disturbances of A, V. conduction in acute infec- 
tions being of functional, toxic nature. Ruppert claims that to.xins 
have a special affinity to the conductive system of the heart. I^Iuch . 
speaks in favour of the belief that the specific musculature of the 
heart under the influence of toxins becomes sensitive to the vagus. 
Post-infectious bradycardia points into the same direction. Digi- 
talis has a similar effect. An atrio-ventricular block after digitalis 
is usually cheeked by atropine. 

It is further likely that this parasympathetic hypersensitivity 
may last after the acute infection has passed. This might explain 
why the PQ interval remains prolonged in certain cases subsequent 
to an infection gone through (e. g. acute rheumatism, tonsillitis, 
diphtheria, etc.). 

In several of my patients with an increased PQ interval I 
found a slight eosinophilia. A latent allergic state may be thought 
possibly to exist in these cases (vagotonia?) 

Vagotonia may furthermore be the cause of a prolonged PQ 
interval in patients suffering from peptic ulcers, neurasthenia and 
gastrocardiac syndrome. Likewise increase of vagus tone has 
to he remembered if one finds an increased PQ interval in 
healthy subjects. W. Schiitz mentions that he in an entirely healthy 
young man found a PQ of 0.23 sec. After bodily exertion (sym- 
pathetic preponderance) the PQ interval was reduced to 0.17 sec., 
and returned slowly to the original value of 0.23 sec. 

The varying PQ intervals found in this material in hyperthyvoi- 
dism may also be due to disturbances of conduction caused by the 
vegetative nervous system, though tachycardia may play a part. 

Varying length of the PQ intervals is once and again found in 
patients with organic heart diseases. After 1 mg atropine the PQ 
interval is not seldom shortened (see table 3). This suggests that 
in organic heart disease there is a concurrent functional, nervous 
factor too. 

In summarizing vhat has been said here, one may state that 
a prolonged PQ interval with a series of conditions may be ascribed 
to a increase of vagus tone. It is therefore probable that the con- 
ductive power of the bundle of His physiologically stands under 
the influence of the vegetative nervous system, especially the 
vagus. It is impossible to draw any' sharp line between physiological 
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and pathological values for the PQ interval. In any case this Avould 
be a arbitrary borderline. If atropine is given the action of the 
vagus is abolished. One gets then the time it really will take the irn- 
tament to pass through the atrioventricular bundle without the 
inhibitory effect of the vagus. It would therefore be the most 
coiTect always to give the PQ values after 1 mg atropine. Tliat tins 
Avould be unpractical for clinical use is an other quc.slion. 1 he upper 
limit of the normal PQ interval after atropine has of course to be 


Table 5. 

Lcnrjlh of PQ Interval before and after J mg Atropine in 1» Patients with 
normal Atrio-Vcntriealar Conduction. 


No. 

Sex 

Age. 

Disoacc 

PQ Ini 

Before 

Atropine 

crval 

After 

Atropine 

1 

o'. 

35 yenrs 

Ulcus (Uiodcni 

0.18 see 

0.18 see 

2 


51 * 

TacUyc.'ifdin paroxysUca 

0.17 * 

0.17 » 

3 

<?. 

3G » 

Exlrasv.siolc Arlivlhinia 

0.20 . 

0.18 » 

-{ 


47 » 

CholclUliiasls 

0.17 » 

0.10 . 

5 


G5 » 

Pneumonia 

0.19 » 

O.IG > 

G 


50 « 

I'cbris calarrlialis 

0.17 » 

O.IG * 

7 


GG . 

ITypcrlonia 

0.21 » 

0.18 * 

s 

<?. 

40 » 

Tachycardia paroxy.slica 

0.18 . 

0.17 » 

9 

?. 

4G . 

Hvperlonia 

O.IG . 

0.15 » 

10 

$. 

63 » 

Enlcroplosis 

0.17 » 

O.IG t 


fixed at a lower level than without. The pulse rate is not contained 
in the tables. It usually increased somewhat after alropin injec- 
tions, though not enough to explain the reduction of the PQ values. 
Atropine given per os proved to be quite ineffective. The experiments 
arc by far loo few in number to allow any certain conclusions as to 
the normal PQ interval after atropine. The upper normal limit 
should probably be fixed at 0.18 or 0.20 sec. In table 4 arc gathered 
experiments with patients without organic heart disease, and who 
had a PQ interval of 0.22 sec. and more. In a few cases there was 
no response to atropine. Ihis may be due to the fact that the full 
effect of atropine possibly bad not developed after one-half hour 15 
minutes proved to be too short a time to give it. In table 5 we 
find experiments with individuals with normal A. V. conduction. 
The reduction of PQ is on an average less in this group. I'miher 
investigations on this line would i)e of interest. 
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In a previous paper (.IcrvclJ and Laake) the author has men- 
lioned the possibility that an inipainnent of conduction in the 
ljundle of Mis might l)e due to an enlarged heart. In the hypertrophic, 
cardiac muscle blood supply is less satisfactoiy. It is therefore 
possible that a chronic coronarj' insufticicncy might influence the 
blood circulation in the bundle of His. Besides it is possible that a 
pronounced dilation of the heart might .stretch the conductive 
bundle, and thus affect its conductive power. 

A rare cause of disturbances of atrio-veniricular conduction is 
a hemorrhage into the bundle of His in hcrhon-hagic diathesis 
(case 0). As possible concurrent causes of dislurbance.s of conduc- 
tion anemia and avitaminosis arc mentioned. 

Tlte commonest cause of alrio-ventricular block nn doubt is 
coronary sclerosis and other cardiac diseases. In the present mate- 
rial these cases represent about (50 per cent, of the total number 
of cases examined. If one classifies the disturbances of conduc- 
tion found in hyperthyroidism and hypothjToidism among the 
cases with a nervous causation, the latter represent 27 per cent, 
of all cases. In these cases it is, as a matter of fact, more correct 
to speak of impairment of conduction. To the functional, toxic 
cases 0 to 10 per cent, may be counted. In the remaining 3 to 4 per 
cent, with a prolonged PQ inler^ml the pathogenesis is less clear. 

One finds thus that disturbances of A. V. conduction or im- 
pairment of conduction are frequently to be seen, also in healthy 
individuals. Tliere should therefore not be laid to much stress 
upon one single electrocardiographic anomaly, such as a prolonged 
PQ intcr\'al. This like the other electrocardiographic findings have 
to be valuated on the basis of the clinical picture as a whole. Even 
a partial block may be functional in nature (case 3). 

The diagnostic difficulties may in certain cases be great, not at 
least in patients wdth a series of »nervousi> symptoms, such as pal- 
pitations, cxtrasystolcs, angina pectoris gastro-cardiac symp- 
toms, dyspnea, etc. The dyspnea which these patients com- 
plain of is not a worldng dyspnea; in cardiac and respiratory neu- 
rosis respiration is often superficial with paroxysmal air-hungci 
(Heckscher)> 



FUNCTIOKAL.DISTUnBANCES OF THE ATniO-VEKTUICULAR CONDUCTION. o07 

Summary. 

A clinical material has been studied in order to find out how 
frequently functional disturbances of atrio-ventricular conduc- 
tion occur. 

The author lies in the course of the last two years examined 
317 patients disturbances of atrio-ventricular conduction (PQ -- 
0.22 sec. or more). 10 of these patients had a complete block, 
12 a second degree block, and the remaining 29.5 a prolonged PQ 
interval without loss of ventricular systole. 

Among the degenerative cardiac diseases 140 cases are classified, 
4 of which had a complete block, and 7 a partial block. 0 patient had 
cardiac infarctions. 6 patients had besides the atrio-ventricular 
block also a sino-auricular block, and 24 had a bundle branch block. 

Of rheumatic heart diseases with disturbances of atrio-ventri- 
cular conduction 43 cases were observed, whereof 15 were in the 
acute respectively subacute stage. In 3 cases there was a partial 
block (cases 1, 2, and 3). 

The material comprises 14 cases with positive serological test 
for lues, 3 having a complete block. 

In 15 cases the probable cause of the disturbances of conduction 
were acute infections (pneumonia, hepatitis, etc.). 

An increase of the PQ interval was found in 11 patients with 
hyperthjToidism and hypothjToidism respcclivcly. 

In 40 patients with ventricular or duodenal ulcers a jirolongcd 
PQ interval was seen, and besides in .33 patients with nervous car- 
diac symptoms, gastrocardiac symptoms, or in patients warded 
for observation suspect of heart disease. In 12 cases anemia 
w'as present. In one case of thromhopcnic purpura with steno- 
cardiac attacks, a hemorrhage into the myocard was probably the 
cause of the disturbance of A. V. conduction observed. 

In 60 per cent, of the cases it is assumed that organic heart 
or vascular disease was the cause of Ihe atrio-ventricular block 
found, in 2/ pei cent this Avas probably of nervous origin, (vagotonia) 
and in 9 to 10 per cent, functional, toxic of nature. It is assumed 
that the specific muscle fibres become sensitiA^e to the vagus by 
the action of toxines. The inhibitory effect of the A^agus on the 
bundle of His is discussed. 

It is pointed out that cardiac enlargement may be the cause 
of disturbances of atrio-ventricular conduction in certain cases. 
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Case Reports. 

Case 1. Rheumatismus acutus, tonsillitis, partial block. 

E. 0. H., woman aged 28. Several years ago angina, followed by acute 
appendicitis. After appendectomy she got a rheumatic fever. The electro- 
cardiogram was normal then. 

On April 1, 1942 she got again an angina. Short time afterwards swel- 
ling and pains developed in a series of joints. She did not take the tempe- 
rature, but probably had fever. She went to bed, and after come weeks the 
articular phenomena disappeared. Pat. was admitted to the hospital on 
May 1. 

On admission there was no swelling of any joint, and full movabilily 
of all the joints. 

The tonsils wmre enlarged and clefted. Detritus and a purulent fluid 
could be pressed out of them. 

Over the heart a not very pronounced systolic murmurwith its punctum 
maximum over the apex could be heard, as well as a protodiastolic gallop. 

The sedimentation rate was 115 mm. 

The roentgenogram shouted no enlargement of the heart shadow. 

An electrocardiogram (fig. 1), taken few days after' admission, showed 
a partial block (type 2). The following two electrocardiograms showed a 
first degree block with considerably increased A. V. conduction, yn. 
0.40 and 0.38 sec respectively. The patient received now 0.25 mg atropine 
4 times a day for 6 days, and on the seventh day besides an injection of 
0.75 mg atropine. Immediately after this an electrocardiogram was taken, 
chowing entirely normal findings with a PQ interval of 0.19 sec. The 
sedimentation rate at the same time having dropped from 110 to 60 mm, 
and the temperature having become almost normal, we decided, after 
having consulted a specialist, to perform tonsillectomy (May 18). The 
electrocardiogram taken the day after was normal with a PQ of 0.17 sec 
On the second day after operation there came a rise of temperature, the 
heart rate at the same time increasing, and pains and swelling develope 
in all the big joints, especially the left knee and the right wrist. These j 
mentation rate rose to 110 mm. An electrocardiogram taken two days a ter 
tonsillectomy showed tachycardia. As the T and P waves in the electro 
cardiogram coincide an account of the accellerated heart action it vas 
difficult to determine the length of the PQ intervals exactly, but this vas 
about 0.30 sec. It lasted quite a time are the articular symptoms decrease 
Except a somewhat accellerated heart action during the first days a er 
operation, the patient had no cardiac symptoms. The patient w’as dismisse 
on July 10, sj^mptom-free and with a normal electrocardiogram, the se i 
mentation rate still being 60 mm though. 

Case 2. Mitral stenosis, partial block. 

K. S., man aged 30. Had not had rheumatic fever. The last 2 to 3 
months he had had dyspnea of work. 

Blood pressure 120/80 mm Hg. Meinicke’s reaction negative. 
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Over tlie apex of the heart a rolling presyslolic crescendo murmur 

and a snapping first sound was heard. 

The roentgenogram showed an enlarged, muscle configurated neart. 

Internal thorax diameter: 30 cm; Tr: 15.5 cm. 

Electrocardiogram: June 27, 1942: Right preponderance, high and 
acute P waves. PQ 0.30 sec. ST, and ST, arc lowered (no digitalis treat- 
ment). June 29, 42: Partial A. V. block, type 1. July 3, 42: PQ 0.25 sec. 
Aug. 24, 42: Fibrillary arhythmia. 

Case 3. Mitral rcgurgitation{?) , partial block. 

0. 0. W., man aged 29. 9 years old acute appendicitis. Had not had 
rheumatic fever. During the last 10 j'ears the heart boat had been irre- 
gular, the patient otherwise feeling cpiile well. He had not had dyspnea 
of work, cyanosis or edema. He had been smoking heavily (cigarols) all these 
years. During the last year, after he had stopped smoking, he had noticed 
that his heart had become more regular, and that the heart rate at the 
same time had become strikingly slow. 

Status pracsens on April 12, 1943: 

BP 130/75 mm Hg. Pulse rate 50, regular. 

Heart: Dullness 3rd costa — left sternal mai’gin. Ictus cordis in the 
0th intercostal space, inwards of the medioclavicular line. Over the whole 
heart a sj'stolic, slightly sawing murmur is Iicard, most distinctly at the 
left sternal margin at the level of the 4lh rib. 

Blood: Hb. 92 per cent. SR G mm. Meinicke’s reaction neg. Total cho- 
lesterol: 205 mg per 100 ml. 

Roentgenogram: The heart shadow seems to be large, though it is not 
increased compared with the internal thorax diameter (Th/Tr 32.2/10.5 cm) 
Electrocardiogram; sec fig. 2. 

Case 4- Graces’ disease. Fibrillation arhythmia, complete block. 

1. M. G., woman aged 49. No previous diseases. The present disease 
started about one-half year ago with dyspnea of work and palpitations, 
particularly when mounting stairs. Loss of weight. Noticed enlargement of 
her neck. Frequent diarrheas. 

Status pracsens, April 24. 1941: 

Patient stares fixedly. There is marked protrusio bulborum. Graefo’s 
sign and Slellwag’s sign are positive, Moebius’ sign megative. There is 
distinct tremor manuum et linguae. 

Pulse rale 80, regular. Blood pressure 135/05 mm llg. 

Heart: The ictus cordis is powerful, and found in the 5th intercostal 
space in the medioclavicular line. Over the whole heart a rather pronounced 
systolic murmur is heard. The 2nd pulmonary sound is acconlualed. 
Diffuse enlargement of the thyroid gland. 

Blood; SR 9 mm Hb. 95 per cent. Erythrocytes 5.07 mill. 

Urine; Alb. — , Blood , Sugar — . 

BMR; 18G per cent. 
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Electrocardiogram; see fig. 3. 

From May 1. the patient was treated with digitalis, 0.1 g 3 times dayly 
for 6 days, and thereafter 0.1 g once a day, and Lugol’s solution, 5 drops 
thrice a day. Thyroidectomy on May 12. Rise of temperature to 39 . 7 ° C. 
otherwise the course was uncomplicated. The basal metabolic rate after 
the operation, 1 week later, was 87 per cent. 

Case 5 . Arhythmia cordis. Stokes-Adams’ syndrome. Obstipalio spastica. 

I. S., woman aged 38. 3 children, one of whom has asthma, the two 
others are healthy. 

In 1918 — 17 years old — the patient had a serious influenza. She had 
then attacks of dyspnea, had to sit up in her bed in order to be able to 
recover her breath. In 1937 she was pregnant, pregnancy ending with still- 
birth. During pregnancy there was proteinuria and edemas. After birth 
she was suffering from stiffness of both knees, which improved after a cure. 

Wien her husband died in 1938 she had much work to do and many 
troubles. She thinks that she over-worked herself. She frequently fainted 
during the menstruation. On Jan. 16, 1939 she felt quite unwell in the 
morning. Early in the forenoon she suddenly dropped on the floor, but 
did not faint. Patient had herself the impression that heart stopped. A 
nurse, who was present was not able to feel any pulse. Shortly afterwards 
she was able to rise to her feet and to go up one pair of stairs to her room. 
Later she has fainted several times. 

Patient has been somewhat dyspnoic. 

Her doctor states that the patient’s pulse rate may be very slow, 40 
to 52, and quite irregular. 

Staties praesens, Jan. 18, 1939; 

Patient is a rather stout woman. 

Pulse rate 52, regular. Blood pressure 120/70 mm Hg. 

Heart: No absolute dullness. Normal sounds. 

Lungs and abdomen; Nothing special. 

Urine: Normal. 

Blood: Meinicke’s reaction negative. SR 11 (later 6) mm Hb. 83 per 
cent. Erythrocytes 4.17 mill. Colour index 1.00. 

During patient’s stay at the hospital her pulse was oftenest irregu 
lar, rather varying of nature, once as low as below 36, usually how'mer e 
tween 48 and 64. 

Roentgenogram: Slightly enlarged heart. Internal thorax diame 
27 cm, Tr. 14 cm. 

Electrocardiogram; (Jan. 19) Regular sinus rhythm. PQ 0- 
Heart rate 77. 

Jan. 30: Interpolated extrasystoles. PQ 0.16 see, and after ex r 
stoles 0.27 — 0.26 sec, . 

Febr. 6: Interpolated extrasystoles. 30 min. after 0.75 mg atropm 
extrasystoles, PQ 0.20 see. 

June 23, 42: She faints frequently, drops suddenly on the floor. & 
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may walk in Ihe street, and suddenly fall Avithout premonition. Some 
dyspnea, Avhen going up liill. 

Electrocardiogram: Interpolated cxlrasystolc. PQ 0.20— 0.2-1— 0.26. 
Case 6. Purpura thromhopcnica, first degree block. 

A. M., Avoman, horn Oct. 16, 1909. 

In 1932 the patient Avas treated for menorrhagia in the Telemark Courty 
Hospital. In 193-1 she Avas Avarded in the Porsgrund Hospital for an intes- 
tinal hemorrhage. A Ihromhopenic purpura AA’as diagnosed. In 1937 ton- 
sillectomized on account of chronic tonsillitis. During many years she had 
suffered from cutaneous hemorrhages in the form of blue and green patches 
up to the size of a palm of the hand. These hemorrhages appear Avithout 
any trauma. Menstruation has often been copious and of long duration. 
In 1939 a blood examination rcA'calcd 48700 blood platelets, Hb. 85 per 
cent., erythrocytes 4.13 mill., colour index 1.03, leucocytes 7800. The 
bleeding time AA’as S min. and coagulation time 5 ^ min. Later blood exa- 
minations shoAA’ed 2300 — -10000 blood platelets. In 19-10 she had an attack 
of seA'ere retro-sternal pains. The pain AA’as releaA’ed after a feAV minutes. 

Status praesens, May 31, 1940: 

Pulse rate 72, regular. Blood pressure 115/80 mmllg. 

Heart: Dullness 4lh rib — left sternal margin. The ictus cannot bo felt. 
Oa’ci' the AA’hole heart a short and soft systolic murmur is hoard AA’ith 
its punctum maximum OA’cr the apex. 

Blood: Hb 90 per cent. Erythrocytes 4.-1 mill. Colour index 1.02. Leuco- 
cytes 7800. 

0 0/ 0 1 13 39/40 9 

FeAA’ blood platelets in the smear. 

Bleeding time 9 min. Coagulation time 1 min. 

Blood platelets 31,000. 

Sternal puncture: The marroAA’ is A’cry poor in cells, these being mainly 
myelocytes, and only a Icaa’ megakaryocytes. 

June 6, 19-10: Patient had a fit of cramplike pains in llie epigastrium 
and the prccordium. No dyspnea during the fit. 

Electrocardiogram June 0: PQ = 0.25, othenvisc normal. PositiA’o 
T-Avaves in all the leads. 

June 13: PQ = o.20, otherwise normal. 

June 19: PQ = 0.20. Positive T-waves in all the leads. 

June 24: PQ = o.24 olherAviso unchanged, 

June 25, 1940: Splenectomy. 

July 5, 40; Blood platelets 64,000. 

July 8, 40; Roentgenray picture of thorax: negative findings. 

July 8, 40: Electrocardiogram: PQ = 0.20 sec. 

July 15, 40: 1) ; PQ _ 0.19 » 

Blood platelets 189,000. 

Aug. 5, 40: Electrocardiogram: PQ = o.lO sec. 

Sternal puncture. MarroAv rich in cells, Megacaryocylos 
ai'e found all oA’er the smear. 

Febr. 1 , 41: Electrocardiogram: PQ = o.22 sec, otherwise normal. 
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From the Medical Service of SI. Erik’s Hospital, Slockliolm. 


Electrocardiographic Examination of Orthostatic 
Hypotension in Hypertensives before and after 

Sympathectomy. 

By 

SVEN HAMMAPSTRSM. 

(Submitted for publication August 2, 1914). 


This study is part of an cxaininalion ol liyjierlcnsivcs operated 
upon by Professor M. Olivccrona at the Nciiro-Surgical Service 
of tlie Scrafimer Hospital in Stockliolni. The patients were sympa- 
Ihectomizcd according to Peel or Smitlnviclc. According to Pcct 
the three lower dorsal sympathetic ganglia and the roots of the 
splanchnics were extirpated, according to Smilhwick the four lower 
dorsal ganglia, the first lumbar ganglion and the roots of the 
splanchnics. 

Eleclrocardiograpliic examinations were performed pvc- and 
posloperativciy at St. Erik's Hospital. Most patients have been 
examined up to 2 years after sympathectomy. 

Pathologic electrocardiographic changes registered in recumbent 
position have shown a tendency to disappear postopcralivel 5 ^ 
In some patients electrocardiographic changes such as inverted 
T-waves appeared after sympathectomy, hut these changes dis- 
appeared after a week. 

Apart from the drop of blood pressure in hypertensives in recum- 
bent position after sympathectomy there is an orthostatic fall of 
blood pressure accompanied by a more or less pronounced accele- 
ration of the pulse rate. The more extensive the sympathectomy 
the more pronounced the orUiostatic disturbance. The first weeks 
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after the operation according to Smilhwiclc this disturbance usually 
is so great that the patients faint when trying to rise. This pro- 
nounced orthostatic insufficiency of the circulation disappears alter 
some weeks, and none of our patients have had any complaints of 
this kind for a longer period than four months. This is in accord- 
ance with Smithwick’s own findings. Most patients have presented 
a more pronounced orthostatic fall of blood pressure during the 
whole postoperative observation period than before the operation. 
After stabilization of the postoperative situation the orthostatic 
hypotension as a rule is not accompanied by the marked tachycar- 
dia of the first weeks. I have earlier put forth evidence for the belief 
that this remaining orthostatic hypotension is a favourable effect 
of the operation (3). 


Table 1. 



Pulse 
rale per 
minute 

Blood pressure 
in mm Hg 

T-Avaves height in mm. 

Syslol. 

Diaslol. 

Lead I 

Lead II (bead III 

Means for 14 preoperativcly examined and 6 non-operated hypertensives. 

Recumbent 

77 

195 

120 

1.10 

1.43 


Change in Erect posi- 







tion 

-flG 

—23 

—3.4 

—0.20 

—0.03 

+0.2 

Means for 35 normal persons according 

to 0. N'ordcnfelt. 


Recumbent 

74.0 

125.0 

81.4 


4.03 

1.C9 

Change in Erect posi- 







lion 

•+-12.4 

—0.3 

+ 5.0 


—1.11 

—0.71 


Electrocardiograms were taken in recumbent and erect position 
before and after sympathectomy’^ in order to illustrate how the 
orthostatic changes affect the heart. The examinations Avere car- 
ried out on a tilting table and the registration in erect position 
was made after the patient had been standing for about five minu- 
tes. In the cases, Avhere the orthostatic hypotension was most 
pronounced, the electrocardiographic record had to be made 
immediately after the patient hade been tilted to erect position. 
Determinations of blood pressure and of pulse rate Avere made 
every two minutes during 10 minutes in recumbent and erect posi 
lion. The values recorded in immediate connection Avith the electro 
cardiograms are given in the tables. 
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Tabic 2. 

Results from tilling tests on 14 hypertensives after sjnnpatlicctoniy according 

to Peel or Smithwick. 


T'Waves 

^ Heiglit in mm in 
•5 lead 

S— T 

Height in mm 
In lead 

U 

a 

^ 1 

II 

III 

I 

II 

)G 2 

12 2 

4 

1.5 

2 

—1 

—0.5 

—1 

>8 2.5 

1 

-—1.5 

0 

—0.5 

G 4 

2 

—2 

0 

—0.5 

■1 0.5 

1 

0.5 

0 

0 

8 1.5 

3 

1.5 

0 

0 

8 2 

2 

0 

0 

0 

0 2 

2.5 

0 

0 

0 

1 1.5 

4 

2.5 

0 

1 

B 2.5 

4 

1.5 

0 

1 

5 1.5 

2.5 

1 

0 

0 

1 1.5 

2.5 

1 

—0.5 

0 

5 1.5 

4 

2.5 

0 

0 

5 1.5 

4 

2.5 

0 

0 • 

) 2 

3.5 

1 

0 

0 

1 

4 

2.5 

0 

0 

2 

4.5 

2.5 

0 

0 

2. .5 

G.5 


1.5 

1.5 

2 

2 

—0.5 

0 

0 

1 

1 

—0.5 

0 

0 

I 

1.5 

1 

0 

0 

1.5 

4 

2 

—1.5 

— 1 

3.5 

2 

—0.5 

0 

0 

—0.5 

1 

1.5 

0 

0 

0 

2 

2 

0 

0 

0 

1 

1 

0 

0 

0 


1 

— 0.5 

0 

■—0.5 

1.5 1 

1 

—0.5 

—0.5 


[wonicn 

M-ii 

R-lli 

T-n 

T-en 

S-(l 

S-m 

P-n 

B-f 


^ I 

V o 

a 
rt w 

.§ a 

t/i 


a 

o 

W) 


Blood pressure 


CO 


3 


Men 
B. M-r 

W-g 

A-n 
L-ni 
W-g 
J-n 


3 weeks 
Sinilhw. 
12 m-tlis 
Peel 
3 weeks 
Smithw. 

2 weeks 
Smithw. 
19 m-ths 
Feet 

3 weeks 
Smithw. 

3 weeljs 
Smithw. 

3 m-llis 
Smilliw. 


3 weeks 
Smithw. 
3 weeks 
Smithw. 
3 weeks 
Smithw. 
3 m-tlis 
Smitliw. 
11 m-ths 
Peel 
8 m-llis 
Smithw. 


41 

50 

44 

21 

55 

45 
39 
48 
41 


Recumh. 

Erect. 

Recumh. 

Erect. 

Recumh. 

Erect 

Recumh. 

Erect. 

Recumh. 

Erect. 

Recumh. 

Erect. 

Recumh. 

Erect. 

Recumh. 

Erect. 


120 
50 
175 
120 
235 
95 
135 
SO 
135 
90 
ICO 
100 
1G5 
115 
ISO 
135 I 11.5 


I 

75 

0 

110 
85 
140 
70 
95 
CO 
90 
70 
110 
75 
110 
G5 
130 


Recumh. 

Erect. 

Rccumi). 

Erect. 

Recumh. 

Erect. 

Becumb. 

Erect. 

BecUinh. 

Erect. 

Recumh. 

Erect. I 


135 

50 

125 

75 

150 

90 

115 

105 

170 

120 

205 

145 


no 

50 

95 

G5 

90 

GO 

no 

85 

115 

95 

130 

115 


45 

50 

65 

35 

95 

25 

40 

20 

45 

20 

50 

25 


f>5 

50 

50 

20 


25 

20 

30 

10 

GO 

30 

35 

20 

.55 

25 

75 

30 


150 

72 

112 

7C 

122 

72 

120 


■iJie untreated patients when nisnri in . 
show a systolic fall of blood pressure of 10 i on 

acceTe!l?orj 
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ration of the pulse, while two others presented an acceleration of 
the pulse rate of 33 to 40 beats per minute without any patho- 
logic hypotension. Some untreated hypertensives showed an ortho- 
static fall of blood pressure of 70 mm Hg systolic and 20 mm Hg 
diastolic without accompanying tachycardia. There is reason to 
believe that such sympathetic insufficiency is of practical signi- 
ficance for elderly persons. 

There is in no case of the untreated patients any pathologic 
lowering of the T-waves in erect position. In three of them there 
was in erect position a lowering between 0.5 and 1 mm of the S— T 
segments in leads II or III. In Alcesson’s normal material 14 per 
cent had a lowering of S— T in lead III of mean 0,77 mm (6). 

In Table 2 are put together the results of the orthostatic deter- 
minations of 14 hypertensives who after sympathectomy showed 
rnarhed hypotension. Only one of the patients, a 44-year-old wo- 
man of vasolabile type, did show significant pathologic electrocar- 
diographic changes of the type developing in arterial orthostatic 
anemia. This patient showed no orthostatic disturbance or electro- 
cardiographic changes before the operation. Neither in this pati- 
ent nor in the others, where pathologic orthostatic electrocardio- 
graphic changes were lacking, was there any clinic support for coro- 
nary insufficiency in connection with the orthostatic hypotension. 
In spite of the pronounced orthostatic disturbance electrocardio- 
grams in recumbent and erect position show remarkably small 
variations. 

In Table 3 are put together the average -values from Table 2 
and average values from corresponding determinations on sympath- 
ectomized hypertensives, who showed less marked orthostatic 
disturbances after the operation than the previous group. As a 
comparison I quote in the same table from Nordenfelt (9) the 
means of the same determinations of 21 cases of arterial orthostatic 
anemia. Alcesson in about half of his cases with arterial orthostatic 
anemia found a lowering of S — T in leads II and III of mean 1.57 
and 1.44 respectively. Of the 34 patients examined postoperatively 
in Table 3 eight in erect position presented a lorvering of S-T 
in lead II of between 0.5 and 1 mm — mean 0.75 mm — and six 
show'ed lowering of S — T in lead III of mean 0.67 mm. In three 
cases an elevation of between 0.5 and 1.5 mm of S Tin leads 
11 and III appeared. Alcesson found a lowering of T: HI of mean 
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Table 3. 



Pulse 

rale 

Beals 

per 

minulc 

Blood pressure 
nun I-fg 

Pulse 
pressure 
mm Hg 

T-waves 
height in mm 

Syslol. 

Diaslol. 

Lead I 

Lead 11 

Lead III 

Means for 14 synipathcctoinizccl liypcrlcnsivcs 

according to Table 2. 

Recumbent. , . . 

SI 

lliO 

108 

52 

1.57 

2.40 

0.90 

Ch.nngc in erect 








position 

+ 45 

—72 

--3S 

—21 

—0.14 

+0.29 

+ 0.11 

Means for tilling lesls on 20 other swnpalheclomizcd liypcrlcnsivcs. 

Recumbent. . . . 

80 

185 

118 

07 

1.40 

1.90 

0.13 

Changes in creel 








position . . . . 

+ 21 

—35 

—IS 

— 17 

—0.30 

—0.35 

+ 0.03 

Means for 14 eases of arterial orthostatic anemia according to 0. Nordenfclt. 

Rccumbcnl 

81.3 

122.9 

81.1 

41.5 

— 

2.74 

1.10 

Changes in erect 








position .... 

+ 31.9 

—11.8 

+ 5.7 

—17.5 

— 

— 2.."9 

— 2.3(1 


3.33 -1 0.44 mm in erect position in arterial orthostatic anemia 
and observed that there vn.s a statistically proved correlation 
behveen this lowering and the acceleration of the pulse rate and 
the fall in pressure. Such correlation does not exist in the ortho- 
static disturbances after sympathectomy. Ahesson found an inver- 
sion of T: III in erect position in 48 per cent of the eases with 
arterial orthostatic anemia. This has not been observed in any of 
the orthostatic changes I studied. 

In the anal 5 'ses of hypertension the so-called nitrile-test is in- 
cluded. Six doses of 0.032 g sodium nitrite arc given per os with 
half an hour’s interval. Immediately after the nitrile-test the pati- 
ents were examined orthostatically on the lilting table as described 
before. S. Weiss and his collaborators found that about half the 
normal persons after the corresponding nitrile dosage developed an 
orthostatic collapse of circulation while in the other half the orllio- 
static regulation was not affected. I have found the same to be the 
case for hypertensives. The effect of the nitrite is considered as 
peripheral (10). The cause of the varying effect of nitrite in erect 
position is unknown. I have not been able to observe, that the 
body-build is of any importance for appearance of the ortliostatic 
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Table 4. 



Pulse 

rale 

heals 

per 

minute 

Blood pressure 
mm Hg 

1 

T-waves 

Heiglit in mm 


Syslol. 

Diaslol. 

Lead 1 

Lead 11 

Leiid 111 

Means for tilling tests after nitrite tests on 17 hypertensives including 

8 examined after sjmpatheelomy. ° 

Recumbent. . . . 
Change in creel 

SO 

M-i 

93 

51 

1.16 

2.15 

110 

position 

-l-Il 

—ni 

—3-1 

—30 

+ 0.32 

+P.GS 

+0.39 


■nitrite collapse. After extensive sympathectomy according to 
Smithwick the blood pressure-lowering effect in a few cases was 
so pronounced even in recumbent position that the test had to 
be interrupted. In tlie other hypertensives the nitrite-test gave a 
moderate and rather constant hypotension in recumbent position. 
No electrocardiographic changes did appear in recumbent position. 
Table 4 gives the results of the orthostatic determinations during 
the effect of nitrite in 17 hypertensives, in which the orthostatic 
fall of blood pressure was most strongly pronounced. Eight of these 
patients were examined after sympathectomy. The orthostatic 
hypotension after the nitrite-test was accompanied by an accele- 
ration of the pulse of between 16 and 90; average 40.8 beats per 
minute. In the patients presenting the greatest acceleration of 
the pulse rate a heightening of the T-waves in all leads appeared 
in erect position. In one case there was after nitrite collapse a 
•slowing of the ventricular rate from 62 to 55 beats per minute due 
to a transitory block (2nd degree’s block). Also in connection with 
this a heightening of the T-waves in all leads appeared. Such 
■orthostatic electrocardiographic changes as in arterial orthostatic 
anemia did not develop during nitritecollapse in hypertensives 
•except in one patient examined after sympathectomy. Even 
-without nitrite this patient showed such orthostatic electrocardio- 
.graphic changes. No principal differences between operated and 
non-operated hypertensives have been observed in the electrocai- 
diograms in erect position during nitrite collapse. 

Akesson interpretes the electrocardiographic changes in cr^ 
position appearing in arterial orthostatic anemia as an expression 
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of coronary insufficiency. Against the background of sucli a belief 
it is remarkable that electrocardiographic changes of that same 
kind do not appear in marked orthostalic fall of blood piessuie in 
hypertensives. Postural hypotension is a syndrome characterized by 
orthostatic collapse without acceleration of the pulse rate due to the 
non-existence of the sympathetic vascular reflex. According to an 
observation of Lindgrcn and myself this defect may be centrally 
conditioned (5). As the elcclrocardiogi’aphic changes characteristic 
of arterial orthostatic anemia do not appear in postural hypotension 
Ewerl did not accept the interpretation of Akesson and interpreted 
the changes as an expression of increased sympathetic tone. Nor- 
dcnfelt reached the same conclusion by proving that the orthostatic 
electrocardiographic changes disappear under Die influence of 
ergotamine. Akesson rejected the objections of Ewert and Norden- 
fclt by pointing out that the non-appearing electrocardiographic 
changes under the influence of decreased sympathetic tone may 
be explained by a reduced dynamic work of the. heart as shown for 
instance in the reduced pulse rale (7). 

In tlie orthostatic collap.se appearing immediately after exten- 
sive sympathectomy in hypertensives there is a greater fall of 
blood pressure than in arterial orthostatic anemia, an equally 
great reduction of pulse pressure and a more pronounced accelera- 
tion of the pulse rate. Neither anatomic nor physiological findings 
suggest that sjnnpathetic ganglia or nerves enervating the heart arc 
touched by the operations according to Smithwick or Peel. The 
great compensatory acceleration of the pulse rate during the ortho- 
static hypotension also indicates, that the sympathetic enervation 
of the heart is intact. 

\oung, healthy persons with arterial orthostalic anemia show 
pronounced electrocardiographic changes, while such changes under 
similar conditions arc lacking in hypcrlcnsive.s, many of whom 
earlier have shown signs of -failing heart action. This dcmonslralcs 
the difficulty in appraising the coronary circulation from electro- 
cardiographic examinations. 


3B — Ada mcd. scandinao. Vol. CXIX. 
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Summary. 

Electrocardiographic examinations of hypertensives in recum- 
bent and erect position were made before and after sympathectomy. 
Special attention has been given to electrocardiograms recorded 
during impending orthostatic collapse after sympathectomy or after 
doses of sodium nitrite. In some cases orthostatic hypotension vas 
observed in untreated hypertensives. This material is compared 
with electrocardiographic examinations in arterial orthostatic 
anemia made by previous investigators. The typical orthostatic 
changes appearing in electrocardiograms from patients suffering 
from arterial orthostatic anemia are not present in orthostatic 
hypotension of hypertensives. 

The present study is a contribution to the discussion of the 
nature of orthostatic electrocardiographic changes. 
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Pallido-striaiic Symptoms in War Psychosis. 

By 

M. CH. EHRSTROM, M.D. {Holsingfor.s), 

(Submitlccl for publicJtlfon August 2 , lOtl). 


The war has brought about many psychic diseases, but none 
have caused a greater interest tlian the so called war hysterias. 
Neither the layman nor the surgeon can avoid being gripped by the 
sadly absurd symptoms of confusion, lameness, stupor, sillyncss, 
dumbness, deafness, blindness, trembling, stuttering, spasms, tics, 
etc. that these psychosis of war iciror produce. 

When discussing their origin one has not always felt inclined to 
call them hysteria, as it may be somewhat precarious to draw a line 
between )>natural» reactions of fright and such reactions that may be 
called an ailment, and it may also be difficult to define and to limitc 
the meaning of the term hysteria. 

Hysteria has been called »an escape into illness», »a desire for ill- 
ness», sopportune neurosiso, »Zwccksneurose)), etc. Alien calls hys- 
teria »the psychic illness, the symptoms of w'hich have been created 
by the desire to demonstrate these symptoms to the surroundings)). 
Yet I think it may be agreed upon that the central point of hj'steria 
is the hysterical splitting of the mind, the division of personality. 
The inner strength of the ego that is a characteristic of the normal 
person is loosened in the hysterical man. He lacks the associative 
inhibitions that join the various components of the mind and unite 
body and soul. 
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The horrors of the war may cause a. splitting of the mental life. 
sHighen) action, governed by associative inhibitions and by power of 
■will may give -way to a more primitive oaction by instincts domi- 
nated by simple, unimpeded impulses of the will and by emotions. 
In this meaning ftwar hysteria)) is a hysterical reaction. 

This splitting of the mental life must, theoretically, be possible 
in every being and a number of psychiatrics consider in fact, that 
every man may react hysterically. Evidently seme persons succumb 
to hysteria much more easily than others do. Children do, and pri- 
mitive peoples, and persons that according to Sfobring are subsolid, and 
in whom the balance and harmony between the various components 
of the psychic are not so strong and looser than among others. 
They have a more mobile mental life because emotions and im-. 
pulses are not so closely connected with thought and will and thus 
have a more independent power of reaction. This psychic infanti- 
lism may be coupled with debility or imbecility and has something 
of the child’s affectability with superficial, hastily changing moods 
and general unreliableness. They often belong to families "with 
psycho-pathological inheritance and are called »nervous» and 
)>unbalanced» or, are said to have »bad nerves». 

Many attempts have been made at reaching a more profound 
understanding of the mechanism of the origin of hysterical reac- 
tions. So has Gadelius, but the theory he has brought out must be 
placed in a class of its own. It is as follows; 

In the phylogenetic development of the nervous system, the 
cerebellum system was built up above the simple system of reflex 
arcs in the spinal cord, and above it the extrapyramidal system, 
consisting of a thalamus as a centre for the pallidum and the stria- 
tum. Above all this the cerebral cortex was finally developed. 

In the extrapyramidal system the phylogenetically older pal- 
lidum distributes the effect of the agonists and antagonists very 
rationally, while the younger striatum controls the more compli- 
cated movements that, with constant changes, are used in our vege 
to-animal adjustment to the outside world. In the animal world 
we notice that motoric and psychomotoric occurrences follow side 
by side with the development of the brain in developments from 
lower stages to higher ones. The primitive palaeostriatum of fishes 
is. analogous to the pallidus in superior animals. The mouth is the 
only gripping organ and the movements in the water are a simp e 
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reciprocal action between agonists and antagonists. Conditions are 
more complicated among the amphibians already. Their strmtum 
is a superior centre and hereby the more and more complicated 
movements of the developing extremities are made possible. The 
ability to sit, to stand and move in an upright position is connected 
with a further development of the striatum and of certain centres 
in tlie cerebral cortex. 

In superior animals and in man the guiding of the movements 
has thus »wandered'> from loAver centres to higher ones. This docs 
not, however, imply that the lower centres have been evacuated. 
On the contrary, they still seem to harbour just these primitive 
movements. This is disclosed in a striking way in the human patho- 
logy, when in abnormal changes in the extrap^Tamidal system dis- 
turbances in the motor area appear in the form of »paleostriatic>> 
symptoms. These sjTnptoms appear very clearly in the »Parkin- 
sonismA, ^paralysis agitans», »chorea», »ate1osis)>, srigidityo, tremor, 
difficulty to move, mask-like face, stupor, etc. of the Economo- 
encephalites. They appear Avhen the central ganglions have been 
deducted, during the illness, from the control of the cerebral cortex, 
when the normal cooperation between the cerebral cortex and the 
central ganglions has been broken off. The central ganglions linvc 
attained a certain autonomy of those primitive movements that 
they direct but the cerebral cortex controls. 

Gadelius considers that the mental occurrences arc similar to 
the motoric. In animals, with undeveloped cerebral cortex, the 
psychic events must take place in tlie pallidostriatic-thalmatic .sys- 
tem, but a wandering towards higher centres takes place in higher 
stages of development. The cerebral cortex finally becomes the 
organ which in the form of a structure above the lower centres 
prepares the way for consciousness of mattci', thought and superior 
differentia of wall in man. It is not said, hereby, however, that im- 
pulse, instinct and desire have moved into this upper floor and have 
abandoned their former abode in the subcortical ganglions. When 
the human embryo is fully developed the functional instrument- 
ation of the cerebral cortex has hardly been started. The newly 
born child is a »thalamus-pallidum-bcing». The ripening of the 
cerebral cortex and the reciprocal action between it and the sub- 
cortical ganglions is completed later, and not until after puberty 
does the ego attain its inner and outer firmness -which characterizes 
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the adult. And yet the newborn cliild possesses psychic qualities 
atleast such as power of will, desire and impulse, and it seems exor- 
bitant to believe that these psychic processes move into the mpper 
floor)), later on, leaving the subcortical ganglions empty. Gadelius 
maintains that the subcortical ganglions remain the »site of the ani- 
mal mindo, an organ or instrument for impulse, need and affect 
that is awalced by contact with the outside world, and for the 
movements that the animal adaption for the outside world requires. 

He believes that in some states of disease certain psychic symp- 
toms are accounted for by the central ganglions having retaken 
some of their animal independence. The akinetic and hyperkinetic 
disturbances in movements, in processes in the subcortical gang- 
lions, arc often accompanied by typical psychical changes. They 
refer principally to will, feeling and impulse. The spontaneity, inten- 
tions, attentiveness and psychical views of the diseased is eillier 
inhibited, or else strongly affectations deportment and impulsive 
violence is noticed. The patient thus shows symptoms of psychical 
alunccy and hypcrkinccy, too. In encephalitis lethargica a clinical 
picture may be liad whicli, in extreme cases with stupor, resembles 
the schizophrene catatonia in a bewildering way. On the other 
hand a number of disturbances of movement may be seen in cata- 
tonia that arc analogous in an astounding way to the disturbances 
of movement in encephalitis lethargica. Gadelius considers that the 
stupor in affectations in the central ganglions and in the catato- 
nia in schizophreny — though they are not identical either patho- 
logic-anatomically or psycho-pathologically — are similarly in- 
slrummkd. They have a split mental life in common in which psychic, 
motoric or psycho-motoric junctions, directed from the central gang- 
lions arc detached from the unity and appear independently. 

Herewith Gadelius comes _to hysteria. He questions, first of 
all, whether the central system of ganglions in certain primitive 
peoples, as well as in the child, still retains any of its original auto- 
nomy. He thinks, in this case, of epidemic forms of mass hysteria 
^Yith involuntary and choreatic phenomenon of movement that 
still occur among rather primitive human races and that appeared 
during the middle-ages in such forms as the Tarantella in Italy, 
and the St. Veitz’ dance in Central Germany. »We here stand before 
mass phenomena, when primitive horror and extacy like a psychical 
contaigeon carried away with it thousands and thousands, and these 
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appearances are certainly more easily understood if they are com- 
pared with certain animal inass-plicnomena which must be placed 
in the primitive animals’ simple nerv apparatus of the mind.D 

He carries the thought further; »If these suppositions contain 
any truth I dare, finally, question, whether the more sporadic 
h5'steria may not be looked at from the same angle. I do not take 
the common cases into consideration in which the way of hysteri- 
cal reaction is founded on a beginning catatonia or other kind of 
menial disease at an early stage, but I refer to the hysteria in a 
more genuine meaning, in which a predisposition io opporiunc 
psychosis is connected with the child's less developed struclurc of 
mental life and with the mental life of eeriain persons of a primitive 
stage of development. Such an inferiority which may be called a 
disease must, as well as every other psychical peculiarity, jiossess 
an organic fundament and the question is close at hand, whether 
the subcortical ganglions here, too, retain something of their animal 
autonomy? Does not the whimsicalncss of the hysteric, his impul- 
sive way to follow the inspiration of will, the predominance of 
affects over reflection and consideration, certain compulsory ac- 
tions and disordered choreatic movements during the attaclcs of 
hysteria, does not all this, as well as the easiness with which certain 
ideas and complexes influence the vegetative centres and easily 
suggested symptoms in the body, in the autonomy mentioned, 
depend upon, and cannot these, certainly primitive qualities in the 
psychic of the hysterical person be explained by the deficient deve- 
lopcment of the inhibiting centres in the lobe of the forehead, which 
in him and the child and the semi-wild man are unable to restrain 
the animal mind?;) 

Summarizing Gadclius one may say tliat he secs, in the hyste- 
rical symptoms, an expression of the independence that the sub- 
cortical ganglions attain when the mental life is split by hysteria. 

Gadelius’ theory can neither be proved nor thrown over. It has, 
however, a suggestive clegans and seems to have a certain value 
as a working hypothesis for the psycho-pathologist. When I was 
attending a number of oshclkshockn cases in the Finnish army, 
in summer 1941, I noticed that many of the otrcmblers,) and )>the 
stuporous» reminded me surprisingly of Economo-cnccphalite 
patients, and Gadelius’ thoughts ran into my mind. A close exami- 
nation of 20 cases brought out circumstances that may be of some 
interest. 
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• Cases. 

Case 1. R — n, M. 3G years. Smith. Admitted 14. 8. 1941. 

Heredity: No psycho-pathological heredity discovered. 

Previous mental state: Has visited one physician after the other on 
account of abdominal troubles which have not been defined. A good wor- 
ker, says his nerves are strong. 

Anamnesis: Some days ago present in concentrated trench-mortar 
fire. A shell exploded near him. Lost consciousness, was taken to the Batta- 
lion First Aid Station where he awoke after some hours. Blood flmved from 
his nose and mouth, headache, vomiting and general trembling. 

State at admission: Heart, lungs and abdominal organs, nothing note- 
able. 

Mental state: Seems »normala. Afraid to sleep on account of horrible 
visions in his dreams, jumps at every little sound. Appears exceedingly 
terrified. 

Neurologic symptoms: Posture free. Expression of face rigid with a 
suggestion of mask-lihe face. Right hand shakes with a frequency that lies on 
the border between slow tremor and shaking in paralysis agitans. The 
trembling comes in series with intervals of a few seconds. Stops during 
sleep, increases when the patient is agitated. No movements in left hand. 
When the patient walks or runs the trembling is still there, asynergia in 
right arm. Synergia of left arm normal. 

Course: Wlien the patient was discharged 10 days later, the symptoms 
were less pronounced. 

Case 2. V-n, K. 38 years. Home stead farmer. Admitted 6. 8. 1941. 

Heredity: Father committed suicide. A sister squeero. 

Previous mental state: Nerves always weak. 

Anamnesis: When the patient -was on guard a week ago, some Rus- 
sians approached the line. The patient sank down with fright, felt giddy, 
began to tremble and was overtaken by complete powerlessness. Was 
taken to BFAS. He was uneasy, tired, sleepless and ^unsteady#. 

State at admission: Heart, lungs, abdominal organs, n.n. 

Psychically the patient seems debile. Conduct pitiable and slupid, 

Sleep broken by nightmare. 

Neurologic symptoms: Posture free. Ordinary expression. He shakes 
continuously and with the samefrequcncy as in patients suffering from para- 
lysis agitans. The shakings stop during sleep but increase when the patient 
is excited. No shakings in hands, but during walking asynergia in left hand. 
Synergia of right arm normal. 

Course: After one week the patient was discharged and the shakings 
of the head had disappeared, the synergia had returned, but the psychic 
weakness ivas unchanged. 

Case 3. K — i, J. 41 years. Farmer. Admitted 25. 7. 1941. 

Heredity: No information. 

Previous mental state: Nerves always weak. Cried .easily. ^ 

Anamnesis: Five days ago a mine exploded close to the patient, e 
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lost consciousness and remembers nothing onvhat happened. Since then^ 
headache, vertigo, visions of terror, fils of crjdng and shakings. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state: Uneasy and afraid. Cries wlien spoken to, does not speak 

to other patients. 

Neurologic symptoms: Walks slowly and retardingly, with a suggestion 
of muscle rigidity. Right hand shakes with- typical paralysis agitans charac- 
ter. Left hand normal. Asynergia in right arm during walking but coopera- 
tive movements normal in left hand. 

■Course: The neurologic symptoms decreased gradually and disappeared 
after two weeks in hospital, then discharged. No fits of crying or visions- 


of terror. 

Case 4 . J— n, ,1. 23 years. Farmer’s son. Admitted 25. 8. 1911. 

Heredity: No information. 

Preoious mental state: Attended for weak nervesD in 1939. 

Anamnesis: In the morning a .shell dropped at a distance of -t meirc.s 
from him. Remembers nothing later. Floiv of blood from nose and mouth. 
State at admission: Heart, lungs, abdominal organs, n.n. 

Mental state: Gives the impre.'sion of a bad psycho-neurotic. Sleej)les.s, 


dreams of terror. 

Neurologic symptoms: Posture and gait ordinary. In right hand shakings 
of paralysis agitans type wliich increases when irritated but lacking during 
sleep. Left hand and cooperative movements ordinary. 

Course: Shakings stopped after one week. 

Case 5. K — o, 0. 20 years. Labourer. Admitted 0.8. 19-11. 

Heredity: A brother insane. 

Previous mental state: Could never stand adversities, weak nerves and cried 
easily. 


Anamnesis; Five days ago in concentrated trench-mortar fire, began 
. to shake and cry and was taken to the Field Hospital in a muddled .stale. 
Since then shakings, headache, sleepless, vertigo, nervous and weak. 

State at admission: Heart, lungs and abdominal organs, n. n. 

Mental state: Somewhat absent-minded. Speaks in a low voice and 
softly, often to himself. Bursts out cjTing suddenly. 

Neurologic symptoms: Posture fairly free. Expression rigid Imt no i>mask- 
like faces. Gait free, walks as if absent-minded with his hands on his back 
like a philosopher in deep thought. tWien he lies down or sits the right leg 
shakes with a frequency of 100 per minute. Loft leg still. Cooperative move- 
ments in arms normal. Regular tics in left side of face. The head shakes 
in a complicated rythm of motion — he turns it slowly from side to side, at 
the same time he bends it backwards and swings ii sideways with lc.s'ser 
amplitude (like a screenwiper that is seen in winter in shopwindow.s to 
keep the windowpane free from ice.) 

Course: The leg-shakings disappeared in three weeks. Psychicallv 
more free worked in the joiner’s workshop at the hospital but with a very 
poor result. Ihc shakmp of the head did not change, however, during the 
whole time of observation' which comprized more than half a vear. 
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Case C. N—n, U. 20 years. Homestead farmer. Admitted 28. 7 . 1941 

Heredity: Ko information. 

Previous mental state: Weak nerves all his life. 

Anamnesis: Dropped do 4 Yn during an attack yesterday, began to 
tremble and cry. Was sent away as his right hand shook so that he could 
not carry his gun. Had not slept, had had visions of terror. 

State at admission: Heart, lungs and aljdominal organs, n.n. 

Neurologic symptoms: Stands slightly bent forward withbotharms slisthly 
flectered [In passive movements a tough resistance, rigiditas cerea.) In right 
hand shakings that in frequency and movement resemble that of paralysis 
agitans. Left hand still. Walks stiffly, groping toughly like an Economo- 
patient. No synergia in arms nor trunk. Cannot be persuaded to run. 

Mental state: Dreams of terror. Feels he must go to attack all the time. 
Speaks very little. Lies curled up in bed. Fits of crjdng. 

Course: Stiffness in posture and rigidity decreased within a week but 
remained to some degree during the w’hole time of observation. Paralysis 
agitans in the hand remained unchanged. At an alert 3 weeks after admis- 
sion he had a fit of violence, fought wildly and after having been over- 
powered he lay in bed tor three days quite stiffly, cataton. (Bewegungs- 
sturm and Totstelleretlex). His condition improved gradually but still two 
months after admission the shakings of the hand w'ere unchanged. He got 
more and more depressed and was transferred to the hlental Ward. 

Case 7. L — n, E. 20 years. Chauffeur. Admitted 4. 9. 1941. 

Heredity: No psycho -pathological inheritance found. 

Previous mental state: Says that he has been s^quite ordinarys. 

Anamnesis: Present in trench-mortar concentration 3 days go and 
became unconscious. Carried on until last night when present in a second 
trench-mortar concentration he lost consciousness again. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state: Lies curled up on his side in bed, holding his hands as if- 
shooting with a machine-gun. Hands shake -siolently. Mumbles spam, 
pam, pami> to himself. Does not react w'hen spoken to. Will not eat but 
drinks when the cup is put to his lips. After two days he becomes conscious, 
the DshootingR stops, and he is able to give anamnestic replies. 

Neurologic symptoms: (4 days after admission). A suggestion of general 
rigidity and mask-like face. Wlten looking sideways he does not turn his 
head. Walks slightly bent forward, unsteadily, staggers occasionally. In 
right hand shakings of typical paralysis agitans appearance combined with 
supination and pronation movements. Arm slightly flectered in elbow fowl. 
Lett liand still. During walking no synergia in arms nor in body. 

Course: Condition gradually improved. Gait more firm, but a certain 
rigidity still there. Paralysis agitans remained unchanged during 2 montis 
of observation. Synergia returned to left arm but not to right arm. i 0 
synergia noticed either during running. 

Case 8 . P — a, 0. 30 years. Labourer. Admitted 5. 8 . 1941. 

Heredity: No information. 

Previous mental state: Has always been considered mervyt. 
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Anamnesis; 4 days ago a shell exploded dose to him. Does not recollect 

the incident. , , j i 

State at admission: Heart shows signs of myoatfectalion, lungs and ab- 
dominal organs, n.n. . . • 

Mental state: Clear in his head, but gives the impression of being intoxi- 

cated. 

Neurologic symptoms: Gait .slightly tottering as if intoxicated, expression 
dull, but no maslc-likc face. Strong jloiv of salica. In right hand typical 
paralysis agitansshakings. During walking tremor in left hand. No cooperative 
movements in cither arm. 

Course: The symptoms disappeared quickly. In 10 days the .shakings 
disappeared and synergia returned. 

Case 9. R — ^n, T. 23 years. GlassbloAVcr. Admitted 5. 8. 1941. 

Heredity: A sister fechlc-tnindcd . 

Previous mental state: Weak nerves since childhood. Nervous collapse at 
the front in the war of 1939 — '10. 

dnamnesis: Lost consciousness 3 daj’s ago during a trench-mortar 
concentration. Since then headache, vertigo, sleeplessness, dreams of 
terror, shakings. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state: Appears frightened, but quite clear in his mind. 

Neurologic sytnptorns; Staring mimiclcss masklike face. During ml para- 
lysis agitans shakings in right hand. During walking the shakings increase 
and jerky, regular choreatic twistings of the upper-arm occur as well. Asy- 
nergia in right arm, in left arm normal movements. 

Course: The symptoms di.sappcared in one week. 

Case 10. A — ’n, A. 27 years. Farmer. Admitted M. 8. 1911. 

Heredity: No information. 

Previous mental state: Nerves always weak. 

Anamnesis: The day before j'esterday, the patient’s second day at the 
front. 4 men were killed clo.se to liim and since then he does not remember 
anything before he became conscious on board the evacuation ship. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state: not mentally clear but replies to questions. Looks around 
terrified and mumbles othere are boys licre, our own boysj. Docs not talk 
othenvisc. 

Neurologic symptoms: Mimicry lively, no mask-like face. In the right 
hand tremor of about 300 per min. frequency. Both arms slightly abduccralcd 
in shoulder joint during walking and asynergia. 

Course: In a few days the patient was mentally clear. Dreams of terror 
tortured him. After 4 days synergia in left arm returned. Trembling, rigi- 
dity and synergia in right arm remained unchanged during observation 
of 4 months. Tlie patient remained incapable of work, complained of not 
being able to concentrate, frightened, vertigo, headache and nawlovard- 
ness and strange feeling in right hand.» 

Case 11. L — a, A. 30 years. Farmer. Admitted 6. 8. 1941. 

Heredity: Father habitual drunkard. 
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Previous mental state: During the war 1939—40 m— g man at the front 
where his nerves were destroyeda. ” 

Anamnesis: Lost consciousness this morning during a trench-mortar 
concentration. Awoke at BFAS, vertigo, sounds in ears, and did not hear 
very well. Does not remember much. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state: Conduct somewhat hysterically theatrical. Says he is 
deaf but reacts when his name is whispered. Dreams of terror. 

Neurologic symptoms: Posture and mimicry ordinary. In right hand 
shakings of typical paralysis agitans character. They increase if patient is 
excited and disappear almost completely during rest. During walking 
the arm is slightly abducerated and lacks synergia. 

Course: During the time of observation (one month) the patient’s con- 
dition grew worse. Paralysis agitans in his hand increased and a state of 
highly querulant hysteria developed. 

Case 12. S — g, T. 23 years. Labourer. Admitted 4. 9. 1941. 

Heredity: No information. 

• Previous mental state: Says he has been just an ordinary man. 

Anamnesis: At the fireing-line since end of June. Got more and more 
imervous)) during artillery fire. 4 days ago, when a shell exploded close to 
patient, he collapsed and began to cry and shake. 

State at admission: Heart, lungs and abdominal organs n.n. 

Mental state: Lies an cries, complains of feeling agony and having 
dreams of terror. Sleepless. 

Neurologic symptoms: Rigid mimicry and rather pronounced mask-like 
face. Walks slightly bent forward, stiffly, lacking synergia as an Economo- 
patient. In right hand paralysis agitans shakings of medium frequency. Arm 
slightly abducerated in shoulder joint and rotating outwards. Left hand still. 

Course: The general rigidity disappeared in a few days. The shakings in 
right hand remained for 3 weeks but in a lesser degree. Synergia in left arm 
■returned but not in the right one. 

Case 13. L — n, J. 30 years. Farmer. Admitted 4. 9. 1941. 

Heredity: No nervous diseases infamily. 

Previous mental state: Says he lias been just an ordinary man. 

Anamnesis: Has slept only a couple of hours every night for one whole 
month. »Felt worn out# and when he was to bandage a wounded soldier 
during a trench-morter concentration, everything went black and he did 
not regain consciousness until he was in the War Hospital. 

State at admission: Heart, lungs and abdominal organs, n.n 

Menial state: Not cleai- the first day, cannot account tor anything. 
Next day clear, and describes things correctly as he remembers them. 
He cannot understand »what came over him#. 

Neurologic symptoms: General rigidity. Walks with a forward bend, wit i 
short steps (march a petit pas) and with synergia lacking in trunk or arms, n 
fingers of left hand pill-rolling movements of the same kind as in paralysis 
agitans. Mimicry dull but no masklike face. Complains of dryness in moat i- 

Course: General rigidity disappeared in a week. Shakings and asjner- 
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Ca^'' M. h — a, V. 28 yaars. Fartncr. Adiiiiilcd 28. 7. 1011. 

Ilrrniili/: Fallirr stijjrrfd from sn-rrr fits of depression. 

Vrreious ineninl stale: Alii nps irritnhle and nerontts ahoul little things. 

.Inrtmfir.?i>.- Yi-slorday inorniiip a .shell exploded in his vicinijy. Re- 
niemhers nolhiiip niilil he woke up at liFAS. 

Slate at admission; Ifeat, lungs and ahdoniiiial organs, n.n. 

.Mental state: Complains of agony and fear. Quite clear in his mind. 

.\eiirologic symptoms: Gives a definite impression of an encephalitis 
Irlhnrgica patient, ivilh pronounced mash-like face and hypersecretion of 
talloiv (iSallieiigesichlii). IFnl/.s very stiffly, slightly bent forward, no syner- 
gia in trunk, arms or head. Hursts out crying. In right hand typical paralysis 
agitaits shakings. Ilctropulsion tc.^ts positive (conlimies to walk backwards 
when pii.slied hackwards). 

Course; Within 10 days condition improved in that the general rigidity 
disappeared. Shakings in the hand reinained 2 more weeks and still 0 weeks 
atler admission .synergia in the right arm less than in the left one. 

Case 1 .'). K — a, T. 30 years. Taylor, .\dmitted 2.'). 8. 1011. 

Heredity; No iiifoimalion. 

Prrs’inius mental stale: Had a nervous collapse during the war 1930 — -40 
after whieh his nerves had been weak and his right hand lens inclined to shake. 

.inamnesis; 10 days ago he heeame niiiddicd during a trench-mortar 
conrentralion and was transported to BF.VS. Has no recollection of what 
happened. Since then sleepless, dreams of terror and shakings in right hand. 

.Vpife at admission; Heart, lungs and .alidominai organs, n.n. 

Mental slate: Gives the impre.ssinn of an inferior neurotic*. Clear in his 
mind. 

yriirologic symptoms; Posture and mimicry ordinary. In right hand 
typical paralysis agilans shakings, asynergia during walking. Left hand Still, 
ordinary cooperative movenienls. 

Cniirsr: The shakings disappeared in a week hiil returned at the sligh- 
test phy.^i^al exiteinent. Synergia returned. 

Case 10 . .N — n, K. 33 years. Farmer. Admitted 20.7. 1011. 

Heredity: No information. 

Previous mental stale: No information. 

Three weeks ago the patient was .showered with earth and 
stones in an artillery-fire concentration, he became tinconsciniis and had a 
.‘mall wound from a splinter. Since then severe headache, sleepless, and 
hh richl hand trembles to such a degree that In- cannot hold his gun. 
*?' nt away on that account*. 

State at admission; Heart, lungs, .abdominal organs, n.n. 

.Mrnial state: Clear in his mind, complains constantly of his head aching, 
a'-k'. for he.adacho jiowders all the time. 

Arurelogie .symptoms: A suggestion of mask-like face and a certain gene- 
fed ngidtty. In right arm typical paralysis agitans shakings. During walking 
asynergia in this arm. l.eft arm ordinary. 
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Course; The shakings disappeared in two weeks and the synergia retur 
ned. The headache persisted during the whole time of observation lone 
month) and the patient became more and more neurotic. 

Case 17. T — n, T. 36 years. Labourer, Admitted 27. 7. 1941. 

Heredity: A sister insane. 

Previous mental state: 5 years ago in mental hospital. 

Anamnesis: Sleepless during 2 weeks. Ran away from the firing-line 
yesterday and was taken to BFAS. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state; Dull-witted, a slovenly type of psychopat. 

Neurologic symptoms: Posture and mimicry normal. Jn right hani 
quick coarse tremor. Nodding, fine beating shaking of head. During walking 
asynergia in right arm. The left one normal. 

Course: Shakings stopped within a month and cooperative movements 
of the right arm returned. 

Case 18. Y — .n, V. 33 years. Homestead farmer. Admitted 14. 8. 1940, 

Heredity: No information. 

Previous mental state: Has consulted physician on account of his weak 
nerves. 

Anamnesis: The day before yesterday he lost consciousness during a 
trench-mortar concentration. No recollections. Since then sleepless, tremb- 
lings, vertigo, headache and nausea. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state: Appears to be debile. 

Neurologic symptoms: A suggestion of mask-like face. Posture free In, 
right hand jerking coarse tremor. During walking asynergia in right arm but 
left arm normal. 

Course: The patient was discharged the same day. 

Case 19. N — n, 0. 23 years. Farmer’s son. Admitted 9. 8. 1941. 

Heredity: No information. 

Previous mental state; No information. 

Anamnesis: 3 days ago the patient began to throw imaginary hand- 
grenades at imaginary people in the woods and was taken to BFAS in a 
muddle state. 

State at admission: Heart, lungs and abdominal organs, n.n. 

Mental state; Clear in his mind, frightened, dreams of terror, complains 
of vertigo and headache. 

Neurolotic symptoms: When the patient is exited, coarse tremor appears 
in the right hand. During walking asynergia in this hand. Left arm normal. 

Course: The patient was discharged after 5 days. No changes. 

Case 20. J — a, A. 37 years. Home stead farmer. Admitted 5. 8. 1941. 

Heredity: No nervous diseases in family. 

Previous mental state: Says his nerves have always been good. 

Anamnesis: 3 days ago he lost consciousness during arlilleryfire con- 
centration and did not regain consciousness until at BFAS. Since t len 
headache, vertigo, sounds in ears, vomiting and dreams of terror. 

State at admission: Heart, lungs and abdominal organs, n.n. 
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Mental state: Conduct free and normal. 

Neurologic symptoms: Mimic somewhat rigid but no typical nmsk-like 
face. Posture normal. Typical parahjsis agitans shakings in right arm 
which is slightly abducerated in shoulder joint during walking, and lacks 
synergia. Left arm normal. During running the shakings increase but coo- 
perative movements do not occur. 

Course: The shakings, during rest, disappeared in a week, but returned 
still after one month if the patient was excited or worked hard. Pie still 
complained of headache, uneasy sleep and nervousness. Further reports 
lacking. 


Summary of Cases. 

The 20 cases which have been reported are such that could be 
termed »tremblers» directly on superficial examination. Though 
time was short very careful observations were made. Conditions 
were such, however, that it was impossible to make a thorough 
anamnesis, especially in regard to heredity and previous mental 
state. Such schematized expressions as »bad nerves» and reports of 
a single psycho-pathological case in the family had to suffice. It 
is evident that there must have been more than 20 cases of the 
kind described here among the total number of 162 cases. 

Observations of interest may be summarized in the following 
points. 

1. Hereditary psycho-pathology or signs of mental inferiority 
were found in 14 cases. 

2. 4 patients had had a nervous collapse during the war in 
1939—40. 

3. The reaction was similar in all patients. In connection with 
a psychic trauma, causing terror of a varied degree, such as an 
explosion of shells in the vicinity, sudden attacks, artillery con- 
centrations etc., the patients had fallen into a state of obfu^calion 
which in the greater number of them developed into complete 
unconsciousness and amnesia. We must notice that a commotio 
cerebri might have been possible in 3 cases (1, 4 and 16), in 6 cases 
(2, 6, 10, 13, 17, 19) the reaction was definitely not caused by a 
preceeding scull trauma. In all other cases (3, 4, 5, 7, 8, 11, 12, 14 
18, 20) the collapse occurred during trench-mortar fire and the 
effect of airpressure must be taken into consideration. 
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4. After a^Yaking from obfuscation tlie patients suffered partly 
Trom general symptoms such as headaclie, vertigo, nausea, sleep- 
lessness, nightmares or of neurasthenic symptoms, and partly from 
tremblings and rigidity. 

5. These isolated symptoms were very characteristic. 

In very pronounced cases the patient gave an absolute impres- 
sion of an Economo postencephalitic patient with a rigid mash like 
face, DSalbcngcsichh, a general rigidity, asynergia during walking, 
and shakings in arms or hands of the same' kind as in lethargic encepha- 
litis, paralysis agitans or Parkinsonism. In the less pronounced 
•cases some of the symptoms were not present. 7 patients suffered 
from general rigidity' (3, 6, 7, 12, 13, 14, 16). 5 of the last mentioned 
showed stiffness in mimicry or mask like face and 5 shaldngs and 
lack of cooperative movements in the right arm. 3 patients (9, 18, 
20) rigidity of mimicrj' combined vdtli shakings in the right arm 
and asynergia. Cases 2, 5 and 17 showed shakings of the head. 
Case 5 suffered from shakings of the leg and tics. Case 2 lacked 
■cooperative movements in the left arm. Case 17 combined shaking 
■of the head with shaldngs and asymergia in the right arm. In 5 
cases (4, 8, 10, 11, 15) shakings in the right arm only occurred and 
cooperative movements were lacking in the arm. In 1 case only, 
case 13, there were shaldngs and asynergia in the left arm. Case 8 
had a flow of saliva and in case 9 choreatic movements in the right 
arm occurred. 

6. The course was favourable in most of the cases as the neuro- 
litic symptoms disappeared within a few weeks or a month. Sha- 
ldngs were present for 6 weeks to half a year in 5 cases only. 


Discussion. 

20 reactive mental cases, in which there were pallidostriatic 
■symptoms, have been reported under the heading )>Casesi>. The first 
•question to be put now is whether the cases may' be called war 
hysteria. 

The actual causes have been terror and a desire to get away 
from the hellishness of the fireing line. In many of the patients a 
sign of constitutional psychic inferiority' was noticed, a sign that 
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shows that tliey were »subsolid». The overpowering psychic exer- 
tions were too much for tlieni. As a last way out the meclianism 
of hysteria, the splitting of mental life, was set free. The connection 
between the various components of the mind was loosened. A 
chance of a conscious suppression, an obfuscation and an unconsci- 
ousness, and of a rise of isolated symptoms was created. By these 
means the mental disease was attained, a disease with a purpose of 
delivering the patients from the horror of the war. The reaction 
was 5 >opportume», it was an »escape into sickness'), »an illness, the 
symptoms of which have been created bj’^ the desire to demon- 
strate these sjnnptoms to the surroundings'). 

We must, however, discuss, whether a scull trauma may play a 
role. In three cases the possible occurrence of a commotio^ cerebri 
could not be excluded, in the other cases there was certainly no 
scull trauma, i.e. if air pressure by an explosion of shells is not 
taken into consideration. Such a possibility occurred in 11 cases. 
The cases, where no outside influence has, -unth certainty, affected 
the brain, are, however, similar to the other cases, and the three 
cases that bled from nose and mouth do not either offer any pecu- 
liarities. In such circumstances it does not seem possible that 
external violence could have influenced the shaping of tire 
symptoms. 

The isolated neurologic symptoms where, in the pronounced 
cases, a general rigidity with mask-like face and I'SalbengesichtJ), 
such as it appears in encephalitis lethargica, in other cases shaldngs 
and tremor, as in paralysis agitans, asynergia, tics, choreatic 
movements and disturbances in the secretion of saliva. 

Muscle rigidity and poorness in the motorical capacity belong to 
globus pallidus. Lack of cooperative movements in the arms is con- 
sidered to be an early symi)tom. Substantia nigra generally colla- 
borates in very severe rigidity. Striatum is the site of chorea and 
atetos but thalamus is said to collaborate as well. Tremor and regu- 
lar shakings belong to nucleus ruber tegmenti,.but tics and local 
spasms in the muscles are considered Dstriare Enthemmungspheno- 
mene circumscripter Lokalisation'). Hypothalmatic symptoms, such 
as disturbances in the secretion of tallow and saliva, may be men- 
tioned. 

When such symptoms arise in encephalitis lethargica or in para- 
lysis agitans we admit, without objeclions, that they are paleostria- 
30 — Acta med. scandinav. Voi CXIX. 
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tic, as we know that they are founded on pathologic-anatomical 
changes verifiable microscopically. The position is different in the 
cases that I have desscribed above. It is impossible to prove and 
besides, it is hardly probable that there were conceivable anato- 
mical changes in the central ganglions. Are the symptoms in these 
cases pallidostriatic? Are they caused by the subcortical canglions? 

When the patients presented themselves their symptoms were 
so evidently classical that an association vdth Economo-encepha- 
lite appeared at once. Any doubts of the shakings, the choreatic 
movements, tremor, tics, etc. being simulated or suggestive, i.e. 
having been placed on a higher, more conscious level of vdll; were 
dispersed by the severely split mental state of obfuscation in the 
patients. Secondly, the symptoms that were noticed in all patients 
but one, i.e. asynergia during walking, in both arms or in one of 
them, is a strong evidence of the paleostriatic instrumentation. 
Finally, it seems rather strange to deny, but there is no doubt 
about it, that symptoms that have been locahzed in the central 
ganglions are not directed from these centres if they appear wth 
no evident organic foundation. 

. We have thus the right to consider these symptoms paleostria- 
tic but, lacking a hold on an organic foundation, we call them func- 
tional. We mean by this, as so often in human pathology, that the 
symptoms have arisen on account of activity in the organ in ques- 
tion, though no diseased changes in the cells that may have caused 
this function have been detected. Parallels to these Dfunctionali) 
disturbances in the secretorial apparatus may be drawn up, for in- 
stance such as the clinical picture of Morbus Simmond »in nervous 
emaciation)) or, psychogenetically predisposed tyreotoxicoses. 
Characteristic traits of the functional symptoms seem to be that 
the organ that is finally responsible for the shaping of the sym- 
ptoms, is not the site of any evident diseased process but its nor- 
mal function has been changed by the influence of an other in- 
stance. In the fundamentally organic Morbus Simmond the hypo- 
physic-is the site of primary diseased changes in the cells of one kind 
or another, in the )>nervous form» the cells of the hypophysis func- 
tion in the same diseased way on account of lacking collaboration 
with superior controlling centres of the brain. 

In this way the paleostriatic symptoms in my patients may be 
understood. They are not fundamentally organic changes of the 
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cells in the subcortical ganglions but are accounted for by a cbanged 
function in them which again is caused by a superior centre. 

But- how has this change arisen? . . 

Gadelius’s idea was that the hysterical reaction consists of a 
splitting of the mental life whereby lower impulses, affectations, 
actions by power of will and instinct, localized in the central 
ganglions, become independent. The »animal minds, contained in 
the subcortical ganglions, are withdrawn from the governing and 
inhibiting control of the cerebral cortex. Hysteria is the primitive 
autonomy of mental life, localized in the subcortical ganglions. 

Tf we follow Gadelius it seems convincingly logical that sym- 
ptoms in the motorical central ganglion should appeal* as well in 
the hysterical reaction. If we wish to believe that the psychic func- 
tions of the central ganglions become independent we may surmise 
that their motoric functions maj' withdraw from the control of 
superior parts of the brain. The palcosiriatic symptoms of hysteria 
would thus be on expression of a functional disturbance in the sub- 
cortical ganglions accounted for by the control and reciprocity with 
other parts of the brain being withdrawn. 

We should, however, underline the fact that paleostriatic 
symptoms in war hysteria seem to be rather common but on no 
account obligatory. The clinical picture is often mastered by 
psychic symptoms or by hysterical paralysis, anesthesies, deafness 
etc. This is a logical result of the mechanism of the hysterical reac- 
tion: \\’hen the mental life is split any part may attain the indepen- 
dence that leads to the symptoms becoming manifest. We must, 
if we wish to follow this reasoning, avoid every analysis of details 
and systematic arrangement. These thoughts do not represent a 
systematic localization of physical and motorical functions in any 
defineable parts of the brain, as Gadelius particularly points out. 
The complicated structure of mental life is the result of a new con- 
struction gradually being erected during the time of development. 
Its various phases correspond with the various phases of the deve- 
lopment of the brain. When something new has been added to this 
structure , the old parts have not been demolished but have been 
talcen up into the. new seetions as a unity. When the mental life 
is spht by psychical diseases and the unity falls to pieces the psychic 
and motorical functions, that phylogenetically are as old as certain 
parts of the brainy may establish an autonomy in its parts of the 
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brain. But this must not be taken in a figurative sense. The various 
components of the mental life cannot be localized with any certainty, 
A psychical or psycho-motorical occurrence may take place in 
different parts of the brain and is dependent of the joint efforts 
of the cooperating parts of the brain. Its localization of the mo- 
ment will depend upon what other psychical occurrence it is con- 
nected ^vith, or from wdiat psychical point of view it is regarded. 

In view of these reservations the peculiarities of war hysteria 
seem to offer two aspects. On the one hand occurrences of pallido- 
siriaiic symptoms in hysteria may most easily and most elegantly be 
explained by the aid of Gadelius's theory. On the other hand the sym- 
ptoms as such seem to represent an argument on the reliability of 
Gadelius's reasoning. 

There is reason to point out as well hat Gadelius’s theory signi-: 
fies that pallidostriatic symptoms may be expected especially in 
reactions caused by fright. Tlie motorical phenomena, described 
above, form the basis of fragments or rudiments of the primitive 
reaction of fright oBewegungssturmo and )>Totstelle-reflex». Hyper- 
kinetic shakings, trembling and choreatic movements, and tics 
correspond with the motorical storm while the muscle rigidity and 
the motorical poorness correspond with the imitation of death. 
Case 6 was interesting in this respect — he had an attack of violency 
during an alert, followed by 3 days of catatonic stupor. 


Summary. 

1. A report on Gadelius’s theory on the mechanism of hysteria. 

The issue of the theory is that the symptoms are an expression of the 
independence that the subcortical ganglions attain when the men- 
tal life is split by hysteria. , 

2. A report on 20 cases of war hysteria in which pallidostriatic 

symptoms appeared in the form of muscle rigidity, motorical 
poorness, stiffness of mimicry, shaldngs, tremor, choreatic move 
ments, tics, and flow of saliva. 

3. In accordance with Gadelius’s theory these symptoms are 
to be apprehended as an expression of functional disturbances m 
the subcortical ganglions which have arisen when the mental h e 
has been split by the hysterical reaction, and reciprocity of t e 
various parts of the brain have been disturbed. 
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Introduction. 

The so-called catarrhal infections are, from a medical view- 
point, generally not of a serious nature, even though lengthy and 
serious diseases may ensue in a number of cases. However, the 
great frequency of these infections entails the loss, wholly or in 
part, of a considerable number of working-days within schools, 
at places of work, and in military camps. Such infections are con- 
sequently very important from social and military viewpoints. 

A not uncommon opinion nowadays is that the increased fre- 
quency of catarrhal complaints during late winter and spring is 
associated with an increased receptivity to infection, due to hypo- 
vitaminosis and certain other nutritional derangements. Expe- 
riments on animals and clinical observations bear out the wide- 
spread view that Vitamin C possesses bactericid and some kind 
of immunobiological properties, and can therefore be regarded as 

* A preliminary report of this work was published in Nordisk Mcdicin, 1942, 
14: 1616. 
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an anti-infectious vitamin. Other authors do not think there is 
sufficient support for this view; the increased receptivity to infec- 
tions attendant on clearly manifested Vitamin C deficiency is 
probably not caused by the vitamin itself, but by the decline in the 
body’s powers of resistance, a state winch characterizes nutritional 
derangements in general. The problem is not easy to solve, since 
in practice an inferior diet is, as a rule, inadequate in more than one 
respect, even if a deficit of one constituent may dominate. For the 
extensive literature on the subject, we refer to text-books and 
general articles (Stepp, Kiiliman and Schrocder, 1939; Bichnell 
and Prescott, 1942; Seidenstiicher, 1943; and others). 

The extent to wlrich a mild C hypovitaminosis (or, more cor- 
rectly, perhaps, mixed forms of hypovitaminosis, where the lack 
of Vitamin C dominates) occurs in Sweden has not been sufficiently 
clarified, no doubt due to the difficulty of diagnosing with certainty 
an incipient lack of tliis kind. Investigations have yielded diver- 
gent results, wliich are difficult to interpret; in most cases the 
materials were small,, the control material inadequate, and the 
statistical treatment unsatisfactorily carried out. 

At the time our investigation was planned (1940), this ambigu- 
ous situation was being more and more exploited commercially. 
The advertisements for medicines and patent foods not infrequ- 
entl}' cited publications where more or less over-hasty conclu- 
sions had been drawn. 

We therefore thought ourselves justified in examining afresh 
the question as to the value of ascorbic acid as prophylactic against 
catarrhal infections; in so doing we have endeavoured to obtain a 
sufficiently large material and satisfactory control-material, and 
sought to apply suitable statistical methods. 

Our investigations were completed in 1940 and published in a 
preliminary form in 1942; since this time, others dealing with the 
same questions have appeared. Most of these have been made with- 
out controls and on too mixed a material for the results to have 
any crucial value. The following works in particular should be 
of interest to our approach. 

Dcmole (1943) gives a general survey of the C hypovitamino- 
sis observed in different armies, and suggests that the deficiency be 
met by daily administration of 25 mg of synthetic ascorbic acid per 
person during the winter and spring months. Data collected by 
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Roff and Glazebrook (1939) from the English Navy shows a C defi- 
ciency of up to 4 g. Reports as to the Vitamin, C standard in the 
German army show there to be a deficiency varying between 1.1- 
3.6 g (Stutz.and Reil, 1938; Kramer, 1937; Stutz and Weispfenning, 
1939; Kraft, 1940). According to an investigation by Sobecki (1939) 
the C deficiency for the Polish army amounts to about 2.0 g. As 
far as Yve have been able to discover, no controls were used in these 
investigations to establish whether the Vitamin C deficit proved 
detrimental to the persons in question. Obviously, it is this ques- 
tion which is of crucial importance. 

Bergquist (1940) found reason to suspect that a combination of 
ascorbic acid and quinine prevents catarrhal diseases. Hamne 
(1941) disagreed with this and Bergquist (1943) later on took up 
the question for fresh testing. This time his material comprised 
855 males aged 20 — 60 years, emplojmd at a Swedish ironwork. 
Of these, 136 were controled, and received tablets without ascorbic 
acid or quinine. 141 persons received a daily dose of 9 eg quinine 
sulphate, 128 received 9 eg ascorbic acid, and the remaining 146 
workmen were given 9 eg quinine sulphate -f 9 eg ascorbic acid, all 
in tablets. The investigation proceeded for 3 months under as simi- 
lar experimental conditions as possible for the different groups, and 
the results were treated statistically at the State Institute for 
Human Genetics and Race Biology. The investigation showed 
that, neither with nor without quinine, does Vitamin C have any 
prophylactic effect in catarrhal complaints. 

As against tliis result there is an investigation carried out in 
Holland by Oskam (1942) on 392 factory-workers. Oskam used 
exactly the same division of the material into 4 groups, and the 
same dosage of ascorbic acid and quinine, as did Bergquist. 

A statistical treatment by us of the figures, Oskam submitted 
for the number of cases of disease within each group, sIioyvs that 
only the combination ’Vitamin C Quinine’ had a statistically 
significant difference. On the other hand, the effect on the number 
of working-days lost was statistically significant within all 3 
groups Teceiving respectively ascorbic acid, quinine and ascorbic 
acid -j- quinine, when compared with the control-group. The 
divergent results thus obtained by Bergquist and Oskam might 
perhaps be explained by the different standards of nutrition pro- 
bably existing in Sw'eden and Holland during the war years. 
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Hjarne (1942) investigated the concentration of Vitamin C in 
the blood plasma of Swedish schoolcliildrcn aged 7—14 years. No 
difference could be found between boys and girls, or between the 
different ages. The highest values were obtained in October, and 
the lowest in April— May. There was no connection between the 
number of cases of disease and days of absence, and the. vitamin 
concentration. 

Hammar and Schrdderheim (1942) investigated 1000 elementary- 
school children for the effect of dog-rose hip extract on catarrhal 
infections. During the period February — ^.Tnne 1941, 500 children 
were given liip extract in applc-juicc (corresponding to 50 mg of 
ascorbic acid per day), while the remaining 500 only received apple- 
juice. No difference could be observed between the two groups as 
regards the frequency, intensitj' or length of common colds. 

Korbsch (1938) claimed to have obtained good results from 
treating colds with large doses of ascorbic acid (1 g daily); however, 
he got just the same result from the control group, which were given 
inactive tablets containing citric acid. Glazcbrook and Thomson 
(1942) were similarly unable to observe any decrease in the intensity 
or course of common colds after the administration of Vitamin C. 

Comprehensive investigations were, carried out in Germany 
during the winters of 1941 and 1942, to discover tlie effect of extra 
administration of ascorbic acid (Ertcl, 1941, 1942). The investiga- 
tion comprised 3 — 4 million people (expectant and musing mothers, 
infants and schoolchildren) whose diet had been supplemented by 
ascorbic acid for more than 5 months. The results showed increased 
powers of resistance to infection in the infants; the mothers showed 
less sickliness, better appetite and more milk when nursing, and 
the schoolchildren showed improved output of work, and less colds. 
Unfortunately, .it has nevertheless been impossible to carry out 
the investigation satisfactorily, j.e. with control gi'oups of persons 
not receiving extra ascorbic acid. The results arc based mainly on 
the subjective judgments of the test subjccl.s, and the conclusions 
arc also of a subjective nature. 


Plan for the investigation. 

In the first place, a Vitamin C deficiency is to be expected in 
Sweden during the late winter and spring. Further, the popula- 
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tion in the most northerly parts ought to be more exposed to sudj 
a deficiency than the population in the rest of Sx\'eden. For this 
reason our investigations were arrangedto cover theperiod Febniarj’- 
aiay 1941, and the material taken was an infantry regiment statio- 
ned at an isolated region in northernmost Sweden, some Swedish 
miles south of the Arctic Circle. 

The regiment went to the camp in question round about 15th 
January. The material comprised about 2,500 men, most of whom 
came from upper Norrland. The investigation did not include 
officers, non-commissioned officers, or persons who had left the 
camp before hlarch 24 for reasons other than illness! 

The diet was the regular one for troups stationed in Northern 
Sweden, but also including 4 g of skorbon per Aveek. Two weeks 
before the experiments began, the skorbon and food containing 
hip Avas left out, and all the skorbon on the premises withdrawn. 
The provisions sold at the canteen were placed under control, 
ensuring that no Vitamin C worth mentioning Avas supplied through 
this channel. 

As the primary aim of our investigation Avas to establish the 
value of ascorbic acid as prophylactic against colds, it may well 
have been practical to have rendered the normal diet poor in Vita- 
min C, thus producing a considerable difference in the Vitamin C 
standard betAveen the control group and the group receiving an 
extra suppty of ascorbic acid. In order to obtain an ansAver to the 
vexed question as to Avhether so-called normal militarj^ fare m 
Sw'eden is sufficient to keep the troup at a desirable Vitamin C 
standard, or Avhether the addition of extra ascorbic acid might 
decrease the frequency of colds AAdiile raising the general condi- 
tion otherAAUse, we nevertheless thought it Avisest to alter the fare 
of that time only as regards the remedy skorbon and hip. It w’ouid 
seem from a study of the feeding list (Suppl. 1 — 4) as if the content 
of Vitamin A is relatively Ioa\\ A year later, Engel, Granstrbm, 
Lindgren and Nordlander (1942) made inAmstigations comparing 
the Vitamin A standard of soldiers Avith practically the same fare as 
the one A\^e used (1700—1800 I.U. Vitamin A), Avith that of soldiers 
receiving in addition an extra suppty of 3,700 I.U. A^itanrin A, the 
results obtained showed both groups to present normal serum 
values for Vitamin A and for B carotins and that both the groups 
had normal ocular perceptmty, both at the beginning of t 
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test period and at its termination, 24 days later. Tims, the Vitamin 
A standard maintained by the. fare used by us can be denoted nor- 
mal. 

The administration of ascorbic acid was begun on lilarch 3, and 
continued to May 31 inclusive. On account of the special circumstan- 
ces, wc were in a position to obtain control material which is com- 
pletely suitable from a statistical viewpoint. All soldiers with 
odd identitj' numbers were given tablets containing ascorbic 
acid, and soldiers with even identity numbers were given control 
tablets, to wliich a suitable amount of citric acid had been added, 
to disguise any difference in taste. The tablets were kept in boltlei? 
with yellow and blue labels respectively, and their composition 
was kept secret both from doctors and soldiers. The tablets were 
dispensed at the first meal of the day, and special steps were taken 
to see that they were consumed there and then, and did not go to 
the wrong person. Tlic soldiers were told what the investigation 
was for, and were requested not to cat any other food or other medi- 
cines during the time of observation than what was provided in the 
camp. The ascorbic group, who were put on ’yellow’ tablets, re- 
ceived 200 mg of ascorbic acid daily during the first 2-1 days, and 
50 g during the whole jjcriod of observation subsequently. The 
control material received a corre.sponding number of citric acid 
tablets. 

A registration card w’as drawn up for every soldier who fell ill; 
on this, necessary data as to the disease were entered (sec below). 

Ascorbic acid titrations with loading tests were made accord- 
ing to a modification of the Tillman test. In addition, capillary 
resistance tests were earned out according to Dif’s (1940) modifica- 
tion of Gotlilin’s procedure, which proved most suitable for our 
w’orking conditions. 

W e should have liked to have obtained a more exact gauge of 
tlie Vitamin C standard by more thorough means, c.g. ascorbic 
acid titrations on blood, but tlic military field conditions made 
such plans completely unfea.sible. The rcsulls wc obtained never- 
theless give relative values for a comparison beUveen the ’contxoT 
and the ’vitamin’ groups, and these values seem to bear out the 
conclusions we have drawn. 

Professor G. Westin has been good enough to make a histo- 
pathological investigation of teeth extracted from this soldier mate- 
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lial. His material is too small to allow of definite conclusions, but 
it nevertheless seems as though this method were not fitted for 
assessing the Vitamin C standard in investigations of the kind in 
question. The histo-pathological diagnoses did not agree in a 
number of cases with the real character of the individuals — eo 
have therefore considered it unnecessary to publish the data here. 

Resulis of ilia investigation. 

a) Ascorbic acid titrations. 

After 23 days, when the ’yellow’ soldiers had received a total of 
4,600 mg of ascorbic acid, the titrations showed a mean reduction 
value for urine of on fasting 3.5 ±0.87, andoneofl3.4±2.4two hours 
later, after a further 200 mg. The difference was thus 9.9±2.6, and 
may be denoted statistically significant. The corresponding values 
for the controls were 1.1 ±0.13 and 1.1 ±0.12. There is also a 
statistically probable difference between the fasting values for 
’yellow’ and ’blue’ subjects (i.e. 2.4±0.89). 

In so far as ascorbic acid titrations of urine can be assumed to 
constitute a gauge of the Vitamin C standard, we were thus able 
to establish a material difference in these standards between the 
ascorbic acid group and the control group. According to the current 
opinion, the controls can probably be presumed to have been 
suffering from a considerable Vitamin C deficit at the time of the 
investigation. 

Despite precautions, there were periods after April 6tli when 
several companies, or some proportion thereof, in certain camps 
did not always take the tablets regularly. 

In the treatment of the material, therefore, we divided it up into 
two groups: Group I, where, as far as we could ascertain from 
careful checking, the soldiers had taken the tablets regularly the 
whole time, and Group II, where most of the soldiers had in all 
probability taken the tablets for the greater part of the observation 
period, but only regularly during the time 3/3 — 6/4. Howevei, the 
material in Group I was sufficient by itself to yield statistically 
significant results. 

At the end of the test period ascorbic acid titrations weie ma e 
with loading tests. These latter were begun on May 21 with 300 lUo 
of ascorbic acid daily. On May 26, the difference between t le 
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lasting values and the reduction ynlues hvo hours alter taking 
^he lllets was, for the ’yellow' soldiers, probable and, on May 30, 
I! warsigaiticant (Difference: 12.C±2.8), The correspondmg d. c- 
rence for the ’blue’ controls did not show even a tendency to be- 

■come probable (Difference: 1.5il.3). ^ 

Summing \rp, then, ^vc can say that, in so far as one can ]u ge 
from ascorbic acid titrations, there was a significant difference as 
regards the Vitamin C standard, both during the first part of the 
observation time and at its Leiniinalion. 


b) Capillan,' resistance tests. 

The capillaiyf resistance tests were carried out at the end of t le 
obsei^^ation period on 127 ’yellow’ subjects and 124 ’blue’ con- 
trols, The average number of pctcchiac were 4 for the former, and 
6.2 for the latter, with a statistically probable difference. The, dif- 
ference is slight, however. The results are outlined in diagram 1. 
Only 0 men had more than 20 petechiae, namely 2 \cllow sub- 


Cio, 
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Diagram 1. Dislribulion of nun7ber of pctcchiac at capillary re.sistaucc 
tests on 127 men who got a.scorbin acid (wiiolc line) and 121 men \\-bo 
did not get ascorbin acid (pointed line). 
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Table 1. 

Registered cases of disease. 



Group I 

Group II 1 


Ascorbic 

Control 

Ascorbic 

Control 


acid cases 

cases 

acid cases 

cases 

All persons 

526 

545 

733 

721 

Registered cases of disease .... 

77 

82 

68 

80 

Diseased persons 

68 

74 

63 

68 

Diseased at least twice 

7 

S , 

5 

10 

of these not reg. as ill 

4 . 

5 

2 

6 

reg. as ill 

3 

3 

3 

4 


Table 2. 

Number of persons with tcoinmoii coldst distributed with regard to the state 

of the disease and fever. 


Group I. 


Group II. 


Ascorbic 
acid cases 


Control 

cases 


Ascorbic 
acid cases 


All persons 52G 545 I 

Diseased persons 63[l2.0±1.4 65j 1 1 .9± 1.4 1 63 


Slate of disease: 

not reg. as ill . . 19 10.2±5.8 
reg. as ill .. 44 69.8 ±5.8 

Fever: 

none 29 46.0 ±6.3 

slight 26 41.3 ±6.2 

moderate 7 11.1 

high 1 1.6 

unknown — — 

The case is labelled 
as: 


30.8 ±5.7 
69.2 + 5.7 46 

43.1x6.1 27 
44.6±6.2 
9.2 2 

3.1 3 

— 1 



medium-severe 

severe 

unknown 




Control 

cases 

n 

% 


721 

9.0+1.1 

IG 

24.Gj:5.3 

49 

75.4±5.3 

29 

44.6 i 6.2 

31 

47.7±6.2 

1 

1.5 

2 

3.1 

2 

3.1 

57 

87.7±4.1 

2 

3.1 

6 

9.2 
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Table 3. 

Highest Icinpcralurc observed during the disease. 



Group I 

Group 11 

Ascorliic 
acid eases 

Control 

cases 


Control 

eases 

55 

37.7 ±0 A 

0.') 

37.9i:0.1 

55 

37,8±0,1 

57 

37.S±0.1 

Tcinper.iture in ° C 


jecls (28 and 51 pclcchiac re.spcclivcly) and 3 ’blue’ (23,39 and 75 
petechiac respectively). As llic curves show^ it looks as if the con- 
trol material did not have very many individtmls vvith 0 and 1 
petechia, whereas those with a moderate number (more tlian 4) 
were rather more numerous. No significant difference up toward.s 
clearly pathological values can be eslabli.shcd, however. 


Table 4. 

Number of jicrsons with oUicr .nculc infcclions distributed witJi regard to the 
stale of the disease and fever. 



Group I 

Group II 


Ascorliic 

Control 

.•\scorhlc 

Conlrol 


acid cases 

eases 

acid cases 

eases 

All persons 

521'* 

Sl.'i 

733 

721 

Diseased persons 

5 

s 

— 

0 

Slate of diseaxe: 





not reg. as ill 

— . 

1 

-- 


reg. as ill 

5 

7 



Fever: 





none 

2 

3 



slight 

, 

2 



moderate 

2 

2 



high 

1 

1 


A 

1 

unknown 









. — • 

The ease is iahclled as: 





mild 

3 

5 



medium-severe .... 

2 

3 


1 

severe 






Unknown 






1 
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Table 5. 

Number of diseased persons distributed with regard to the state of disease 

and fever. 


All persons ..... 
Diseased persons 

Stale of disease: 
jnot reg. as ill 
reg. as ill . 

Fever: 

none 

slight 

moderate 

high 

unknown . . . 

The case is labelled 
as: 

mild 

medium-severe 
severe . . 
unknown 


Group I 

Group 11 

Ascorbic 
acid cases 

Control 

cases 

Ascorbic 
acid cases 

Control 

cases 

n 

0/ 

/o 

n 

0/ 

/O 

n 

% 

n 

0/' 

/o 


526 




733 


721 

68 

12.9±1.5 

73 

13.4±1.5 

63 

S.6±1.0 


9.3±1.1 

19 

27. 9 ±5.4 

21 

28.SA5.3 

17 

27.0±5.6 

16 

23.9±5.2 

49 

72.1 ±5.4 

52 

71.2±5.3 

46 

73.0±5.6 

51 

76.1±5.2 

31 

45.6A6.0 

31 

42.5A5.8 

27 

42.9 ±6.2 

29 

43.3i 6.1 

26 

38.2±5.9 

31 

42.5 ±5.8 

30 

47.6±6.3 

31 

46.3±C.l 

9 

13.2 

8 

11.0 

2 

3.2 

2 

3.0 

2 

2.9 

3 

4.1 

3 

4.8 

3 

•i,5 


— 


“ 

1 

1.6 

2 

3.0 

57 

S3.8±4.5 

55 

75.3±5.0 

54 

85.7±4.4 

57 

CO 

7 

10.3 

9 

12.3 

4 

6.3 

3 

4.5 

— 

— 


1.4 

1 

1.6 

H 

— 

4 

5.9 


11.0 

4 

6.3 

D 

10.4 


c) Morbidity investigations. 

We have studied the frequency and course of certain acute infec- 
tious conditions in the tYvo groups. 

Our intention was in the first place to carry out a statistical 
treatment of the groups of diseases which can be covered by the 
heading ’catarrhal complaints’^ to which we assign: 1) Acute infee 
tion of the upper respiratory tract (rhinitis^ pharyngitis, laryngitis, 
tracheitis); 2) Angina tonsillaris; 3) Bronchitis; 4) Pneumonia, 
5) Sinusitis; 6) Otitis. We further noted certain other acute diseases 
of an infectious nature, such as parotitis, vuincral infections, etc. 
A record was also made of whether the patient was feverish, and to 
what extent, as also the highest temperature observed during t le 
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Table 6. 


Partakers in competition and result of individual fieldcompetition. 



Ascorbic acid cases 

' Control cases 


Number 

Median^ 

Number 

Median^ 

Group I 





All persons 

526 

. 545 

Number of partakers 

167 

187 

1) I) » > % 

31 .7 ±2.0 

34.4±2.0 

of these 1. comp 

48 

50.0 

.48 

48.5 

2. » 

54 

49.0 

48 

52.0 

13. » 

50 

62.5 

72 

61.5 

1. plutoon 

15 

15.0 

19 

18.0 

Group II. 





All persons 

733 

721 

Number of partakers 

190 

172 

ft » » , % 

25.9 ±1.26 

23.9±1.6 

of these 4. comp 

59 

57.0 

51 

53.0 

5. ft 

42 

39.5 

35 

37.0 

G. » 

34 

33.5 

32 

33.5 

8. ft 

55 

56.0 

. 54 

50.5 


1 Median signifies the position wicli half of the partakers exceeded and half 
did not attain. 


illness. When the period of illness was over, the physician noted 
down whether he considered the case slight, mediumly serious, or 
severe. Finally, we registered the number of days the patient was 
on the sick-list, and how many days, if any, he had been treated 
in hospital. 

When assessing how severe the individual case and the fever 
are, a certain subjectivity inevitably creeps in, but since the physi- 
cian did not know to which group the case belonged, and as he exa- 
mined all cases from both groups, the ihaterials should be com- 
parable. 

There were no cases of epidemic influenza during the period of 
observation. The different kinds of other diseases have ’each been 
grouped separately, but field conditions did not permit of suffi- 
ciently certain diagnoses to allow of statistical treatment. In any 
case, the number of cases in the different groups was too small. 

57 — Acta med. scandinav. Vol. CXIX. 
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All analysis of Uie material yielded the following results; 

In Group I (Avhcrc the tablets were taken regularly during tlie 
entire period of observation) catarrhal infections were contracted 
by 12.0--l:f.d % of the 52G soldiers given ’yellow’ ascorbic acid 
tablets, and by 11,9±1.4 % of the 515 soldiers given ’blue’ con- 
trol tablets. No probable or significant difference between ’yellow' 
and ’blue’ soldiers was to be obscr\'cd, as regards the character o[ 
the fever (tables 1 — 3). Statistically, the agi'ccment is good. 

Over half the eases of illness consisted of acute infection of the 
upper rc.spirntory tract. The distribution was the same in ’3'ellow’ 
and ’blue’ subjects. As regards other diagnosc.s, the number of 
eases was every time too small for statistical treatment; no 
noteworthy difference was to be obscrA'cd, however (table 4). 

Tiic above conclusions on Group I also apply to the soldiers 
belonging to Group II; that is to soy, those who only took the tab- 
lets regularly for the period March 3 — April 6. 

The tables show that we were in no respect able to obtain any 
difference for the frequency and course of the registered diseases 
between the soldiers receiving ascorbic acid and the controls. 

cl) Testing of tlic general condition of the soldiers. 

With a view to obtaining an idea of the physical and mental 
condilion of the soldiers, we collected the results from individual 
field competitions for the two groups (i.e. ski-running, shooting, 
path-finding, judging of distances). We have not been able to show 
any difference between ’yellow’ and ’blue’ soldiers in these achieve- 
ments (table 6). 


Discussion. 

There is a Avidespread opinion to the effect that no small pari 
of the Swedish population lives on a diet which, for a great portion 
of the year, docs not provide the necessary Vitamin C. Tluis, com- 
menting in 1038 on the report of the Population Commission on the 
question of nutrilton, the Royal Medical Board maintained that 
large groups of the population Avillun different parts of the counhj 
arc under-nourished. The so-called Norrland investigation, AAh' 

* • ^ T t 

others, suggests that the primary^ deficiency is one of Vitamin 
this is so, the present scarcity and rise in price of food has further 
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increased the risk of C hypovitaminotic states. A further contribu- 
tion is the fall in the standard of living since, apart from potatoes, 
the most important sources of Vitamin C are in the more expensive 
foodstuffs. 

Our investigations of soldiers, half of whom received for some 
months a daily dose of 50 mg of ascorbic acid per person in addition 
to the regulation fare, showed that those soldiers not receiving 
ascorbic acid suffered from a considerable C Vitamin-deficit, to 
judge from the ascorbic acid titrations. Compared with results 
and conclusions from earlier publications, our results would seem 
to indicate the presence of a C hypovitaminosis, which should be 
dealt with by administering ascorbic acid or food rich in Vitamin C. 
^Vhen these last-mentioned soldiers were compared with those 
given ascorbic acid tablets, however, they were found not to suffer 
from this ’pathological’ deficit, either as regards the frequency of 
disease or when tested as to physical or mental condition. In our 
opinion, therefore, there is no reason to regard this deficit as patho- 
logical, and to complement the diet with extra Vitamin C. 

In the investigations prompting the notion of a relatively wide- 
spread Vitamin C deficiency, ascorbic acid titrations or capillary 
resistance tests have in many cases yielded analysis values deviat- 
ing from those considered normal. On the other hand, practically 
no attempt seems to have been made, to investigate more closely 
whether persons showing a C deficit at the above laboratory tests 
differ in any other respect from healthy persons presenting normal 
values at ascorbic acid titration and capillary resistance tests. In this 
connection we may mention Hultgren’s investigation' (1933) into 
the normal variability in capillary resistance tests, wliich variabi- 
lity proved unexpectedly large. It is possible that factors influencing 

the capillary circulation in the skin, such as bodily exertion, diet 

above all, spices — etc., may be of importance here. In any case, 
capillary resistance tests did not, in our material, yield any diffe- 
rences large enough to indicate incongruities between those who 
had been given ascorbic acid and those who had not. Only a few 
persons in either group had more than 10 petechiae. This implies 
that capillary resistance tests put the occurrence of pathological 

Vitamin C deficit in a more correct light than do the ascorbic acid 
titi’ations. 

Summing up, it may be stated that earlier publications as to the 
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Vitamin C standard in Sweden cannot be taken to prove the oc- 
currence of extensive Vitamin C deficit among the population of 
Norrland or other parts of the country. Our investigations show 
that, in point of fact, a diet such as that provided in the Swedish 
army satisfies the demand for Vitamin C, even during that season, 
spring, when the Vitamin C content of the foodstuffs is lowest. 

Our results have been borne out by later investigations by 
Bergquist (1943) on factory-workers, by Hjarne (1941) on school- 
children from the country, and by Hammar and Schroderheim 
(1942) on schoolchildren from Stockholm, all of which have been 
carried out with control material and statistically analysed. 
Contrary to what was assumed earlier on, therefore, a Vitamin C 
deficit sufficient to affect the public health does not seem to be very 
common in Sweden. 


Our ascorbic acid titrations confirm the opinion, often foundin 
present-day literature, that one should not judge the results on the 
absolute titration values, but should take only the relative values 
for comparison between different series of experiments within the 
same investigation. We gave our soldiers 200 mg of ascorbic acid 
daily from 3 — 27 March, and 50 mg daily up to May 20 inclusive. 
The loading tests were begun on May 21 with 300 mg of ascorbic 
acid daily; not until May 30 did they yield a significant difference 
between the fasting values and the reduction values 2 hours after 
talcing the tablet. If the deficit obtained from our loading tests is 
compared with the above-mentioned deficits among soldiers and 
sailors of certain foreign countries, ours is found to be somewhat 
higher, though our soldiers were alone in receiving extra ascorbic 
acid. This example thus shows that titration results obtained from 
different materials (individuals living in dissimilar milieu) do not 


immediately lend themselves to comparison. 

The results of the individual field competitions showed no dif 
ference between soldiers receiving ascorbic acid tablets, and controls. 
This fact may well have special implications, since an impaire 
capacity for mental or physical work is thought to be a characte 
ristic symptom of insufficient Vitamin C, and usually prece es 


scurvy proper. 

An increased consumption of Vitamin C takes place during 
physical labour. If the fare contains insufficient Vitamin C, then 
an investigation along our lines which concentrates on soldiers o 
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Avliom strenuous physical labour is assigned, and \vho live on a cer- 
tain standard diet for months, should be able to demonstrate dif- 
ferences in the Vitamin C standard between the ascorbic acid group 
and the controls. As no difference has appeared, despite the bodily 
labour, we receive further confirmation of our statement that the 
diet adopted is satisfactory. Investigating Swiss soldiers for lack 
of Vitamin C, Demole (1941) found a marked deficit in 57 of 
those who had served for 9 months, but in only 10 % of the rec- 
ruits. Demole explains this partly by the increased physical exer- 
tions, which increases the need of the vitamin, and partly by the 
mass cooking, which is peculiarly adapted to reduce the Vitamin 
C content of the food. 

As was stated in the Introduction, the importance of the Vita- 
min G as anti-infectious factor has been the subject of lively dis- 
cussion in the literature of most recent years. Thus, ascorbic acid 
is considered able to increase immunity in several ways, e.g. by 
enhancing the bactericidal power of the blood and acting as a cell- 
stimulating means. According to Peters (1940) and others. Vita- 
min C does not decrease receptivity to infection, but it is able to 
have a favourable influence on the course of the disease. Children 
given extra Vitamin C fell ill as often as other children, but the for^ 
mer recovered earlier. 

The presumed power of Vitamin C to increase the body’s ability 
to resist infection has prompted extensive recommendation of extra 
supplies of ascorbic acid, with a view to preventing catarrhal 
complaints even in those cases where absolutely no symptoms 
of deficiency or. other signs of disease or weakness were to be 
found. This idea of Vitamin C as a prophylactic is still very wide- 
spread in Sweden, both among teachers and the general public, 
largely thanks to unreliable medical advertisements from abroad. 

On the evidence of our own and other recent Swedish investiga- 
tions, with trustworthy control material, we do not consider an 
extra supply of Vitamin C is justified solely on the grounds that the 
individuals in question show a C deficit in ascorbic acid titrations or 
capillary resistance tests. The prescribing of extra Vitamin C calls 
in each case for other symptoms which can be assumed to be asso- 
ciated with C hypovilaminosis, or which usually precede manifest 
scurvy. In this connection we should like to stress the inadequate 
familiarity which must still be assumed to obtain for the clinical 



Supplement 1. Food list 15/1 — 14/2 1941. 




Quantities per day 


"l 

m 

2 

3 

-li 

5 

0 

'1 




40 


1 



40 





40 ! 

40 


40 

250 

40 

40 

250 



100 





25 





25 







2—300 




190 


110 





60 





20 


20 

10 

40 


20 


20 


20 


30 



5 

' 210 



210 


150 







275 

275 


275 



225 




75 

72 


75 


10 



10 




80 




SO 

15 

15 

15 

15 




15 



15 

30 

15 





5 




500 

300 

300 

300 

600 

300 

100 


200 

10 






15 


12 



12 


12 



100 


10 

3 




t 




Nature of food 


Dry food 
German sausage, boiled 
» » smoked 

Cheese, ^vhole-fatl 
^Yarm provisions 
Black puddings 
Brown beans 
Chocolate, sugared 

Fish, fresh ® 

Pork, salt or fresh 
Fruit mousse 
Oats 

Barley kernels 

Semolina 

Sago 

Sausage, »falu-)> 

i> German, boiled 
Meat, fresh 
Timed meat 
Red whortle berry jam 
Onion powder (or onions) 
Macaroni 
Potato flour 
"Wheat flour 
Horse radish 
Potatoes 
Herrings, salt 
Syrup 
Prunes 

Dried vegetables 
Concentrated apple-juice 
Peas, green 
Lentils 

Eggs , 


» 

1 ) 

» 

» 

» 

port. 


No, 


In addition, daily: Milk, 0.3 1. fresh, or 0.5 .foie or coar-se) 

amouirt of dried milk (ordered). Dry food: Bread, hard, 50 g, ( 

230 g. Butter 20 g, marg. 20 g. in n Lump sugar 

Warm provisions: Bouillon ® 8- in 3). Table salt 

25 g, castor sugar 25 g (in 4—5, 20 g). Frying oil 5 g (omitted m 6) 

and spices as required. , finer 20 g. replaces 

Alternatives: 1) tPalt.bread 100 g, salt pork 190 g, . 

midday meal (or: dinner) in 3 every other "weeK. 

2) Smoked pork 150 g, may, when available, be even. 

for the 190 g salt pork in 3. r.prmit for fresh 

3) Salt meat 250 g, exchanged when supplies perm 

meat 275 g. , , ovchanecd for 

4) Dried blueberrries 15 g, for blueberry soup 

fruit soup when supplies permit. ,ofnnc are omitted 

5) When eggs are scarce, these and 200 g potat 
in 1, being replaced by 100 g green peas. 

> Half-fat cheese, 50 g per portion. ^vliolc 

- . = Ihc size of the fish portions depends on whether the iisn , 

in fillets. 








Supplei«c”t 2 . Food list 15/2 l't/3 191-. 

Quanlilics per day 


Nature of food 


jDry food 

German sausage, boiled g 

j, » smoked » 

Cheese, ^^•holc-fal* * 

Warm provisions 
Black pudditigs ' 

Brown beaus , 

Chocolate sugared » 

Fish, fresh = 

Pork, salt or fresh 
Fruit mousse 

Oats ^ 

Barley kernels * 

Semolina * 

Sago 

Sausage, Dfalu-'' " 

» ■ , jjork " 

,v breakfast >' 

^^eat, fresh ” 

Red whorllc berry jam » 

Onion poNvdor ” 

Macaroni *• 

Potato flour !• 

W'hcat flour " 

Horse radish ’• 

Potatoes f 

Fruit juice " 

Herrings, salt, or mackerel, or 
.salt Baltic herrings » 

Syrup ' 

Prunes < 

Dried vegetables ' 

Peas, green ' 

I,entils 1 

Apples, dried 



In addition, daihj: Milk, 0.3 1. fresh, or 0.5 1. separated, or corresponding 
amount of dried milk. Dry food: Bread, hard, .50 g, soft 230 g. Butter 20 g, inarg. 
20 g. 

IV'orm prolusions; Bouillon cube 5 g (omitted in 1), Coffee suhslilntc 10 p. 
Lump sugar 25 g. Castor sugar 25 g (in 4 — 5, 20 g). Frying oil 5 g (omiltod in 3). 
Table salt and spices as required. 

Alkrnnlivcs: 1) sPaltdircad 100 g, salt pork 100 g, wheat flour 20 g, replaces 
midday meal in 3 every other week. 

2) Salt meal 250 g, exchanged for fresh meat 275 g, when 
supplies permit. 

3) Dried blueberries 15 g, for bluclieny soup exchanged for 
fruit soup when supplies permit. 

4) M’hcn eggs arc plentiful, 3 eggs and 200 g of potaloes arc 
substilutcd in 1 for 100 g green peas. 

' Flolf-fat cheese, 50 g per portion. 

= Ihc size of the fish portion.s depends on whether the fish is served whole 
or in fillets. 








Supplement 3. Food list 15/3—29/4 1941 , 


Nature of food 

B 


Quantities 

per day 


IB 

IB 

3 

4 

5 

6 

7 

Dnj food 









German sausage, boiled 

g 



50 


50 



i> » smoked 


50 







Cheese, whole-fat ^ 

1> 


40 


40 


40 

40 

Warm provisions 









Black puddings 

» 

250 



250 




Brown beans 

& 


100 






Fish, fresh* 

» 






2—300 


Pork, salt or fresh 



200 



125 


50 

Fruit mousse 






50 


GO 

Oats 

1> 

20 


20 


40 


20 

Barley kernels 

& 




10 



70 

Semolina 

» 




20 


20 


Rice 

& 






40 


Sago 

» 


5 






Sausage, i>falu-» or polony 







210 


» , pork 




210 





» , Dstkngo- 

» 


210 






Meat, fresh 


275 



275 



75 

Tinned meat port. 



% 




1 

Red whortle berry jam 


75 



75 




Onion powder 

* 

5 







Macaroni 

t> 






SO 


Potato flour 


15 

15 

15 




15 

Wheat flour 



25 


15 

100 


15 

Horse radish 





5 




Potatoes 


300 

300 

300 



300 

600 

Raisins 

i) 


10 






Fruit juice, sour 

1) 


30 






Herrings, salt, or mackerel. 

or 








salt Baltic herrings 









SyrUp 

0 


10 






Prunes 

p 

16 







Dried vegetables 

d 








Peas, green 









Lentils 









Apples, dried 

» 

25 




, 

— 

— 


■ In addition, daily: Milk, 0.3 1. fresh, or 0.5 I. separated, or cM-responding 
amount of dried milk. Dry food: Bread, hard, 50 g, soft 230 g. Butter - > 

marg. 20 g. Or marg. mixed ^vith butter 40 g. 

Warm provisions: Coffee substitute 10 g. Lump sugar 25 g. Castor si g 
g (in 4, 20 g). Frying oil 5 g. Table salt and spices as required. 

1 Half-fat cheese, 50 g per portion. . , 

® The size of the fish portions depends on whether the fish is scrvca 
or in fillets. 












Supplement 4. Food list 30/1 — 31 /5 19-11 . 


Nature of food 



Quantities 

per day 


1 

2 

3 

■4 

5 

6 

1 ^ 

■Dry food 








German. saUsngc, smoked g 






50 


Cheese, wholC'fat ^ » 

10 

40 

40 

•IQ 

■10 


40 

Warm prooisions 








Black puddings g 

250 



250 





I)orU 

K 


Bouilloti cube 
Fish, fresh* 

Pork, salt or fresh 
Fruit mousse 
Oats 

I Baricj’ kernels 
Semolina 
Rice 

Sausage, i>falu-> or polony 
» , pork 

» , Kstftng-t) 

Meat, fresh 
Tinned meat 
Red whortlc berry jam 
Union powder 
Maearoni 
Potato flour 
AVlicat flour 
Potatoes 
Raisins 
Fruit Juice 
Herrings, salt, or maekerel, 
or salt Baltic herrings 
Syrup 
Prunes 

Dried vcgelables 
Lentils 
Peas, green 
Apples, dried 
Milk, fresh “ 

» « separated * 


100 

200 
20 i 


100 

50 


■10 

10 


ISO 


15 


125 

350 


10 

15 


20 


20 


200 


7o 


100 

50 

20 


100 


700 


175 


10 


15 

350 


2—300 
50 


70 

20 

•10 


100 

350 


20 


■10 


700 


ISO 

150 

SO 

10 

300 

20 


100 


10 


3 

7 


buttcrl'fo'^r’ hard. 50 g, so7t2^^7Mi^nixcd with 

sugar S'^g.cSor'smgaS'ri^^^^^ ^Og Lump 

Ji£!i£il2Liedy-mixcd spices not allowed t bf/ssimd requirctL 

2 cheese, 50 g per portion. 

"'Hole 

If IT 2 dl sep., with halter pudding 

- ^Porrulge 3 ‘»^-’*>^ried nBlklOg . 


obU gu^nah dahlberg, Anmun engel and hAkak evdik. 

course of C hypovitaminosis, as also the consequent obstacles to its 
satisfactory diagnosis. 

Wc should like to emphasize that the aspects presented here 
as to the administration of ascorbic acid for prophylactic ends apply 
to large groups of persons. When it comes to the individual case, 
the physician has to study other aspects, also, which fall outside 
the scope of this investigation. 

The material investigated is large enough for the agreement 
found to be regarded as fairly conclusive proof. It is, of course, not 
out of the question that a still larger material might yield diffe- 
rences, but even if it did, they could not be large ones; otherwise 
they would already have appeared in our investigation. 


Summary. 

In order to establish whether Vitamin C has a preventive effect 
on common colds, conscripts in the North of Sweden were given 
tablets from March 3rd to May 31st, 1941, half the number receiv- 
ing strong doses of Vitamin C, and the other half inactive tablets. 

The groups were chosen at random (odd and even numbers). A 
definite difference between the categories witli regard to the 
’Tillman test’ was established both at the beginning and the end of 
the period. 

No difference could be found as regards frequency or duration 
of colds, degrees of fever, etc. Military competitions, arranged to 
relieve the tedium, disclosed no difference between the two groups. 
Thus, the soldiers who only received the diet of the Swedish army, 
and who showed a ’pathological deficit’, did not differ in any 
respect from those who had been given ascorbic acid during the 
entire period of investigation. Consequently, there is no reason to 
assume Vitamin C to be at all instrumental in preventing colds 
when supplementing the degree of vitamin deficiency existing 
among soldiers in the North of Sweden. 

Recent investigators working on our principles have shown 
that our conclusions also hold for other groups of the Swedish 
population. 

The fact that an individual has a Vitamin C deficit does no 
necessarily mean that he must show symptoms of disease, or tha 
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he has an impaired constitution, Avith an increased disposition to ■ 
diseases. Special investigations arc required to establish hovv gi’cat 
a vitamin deficit must be to set up trouble of some hind. The 
problem is not easy to solve, for one thing because the limit betv een 
health and siclcness may be at a different Vitamin C level for dif- 
ferent individuals. The fact that certain groups of the SAvedish 
population shoAv a Vitamin C deficit during certain parts of the 
year does not, however, imply that their vitamin supply is below 
the limit for a normal state of health. This investigation has esta- 
blished that the vitamin C deficiency in a gi'oup of the population, 
living under particularly unfavourable circumstance.s, docs not 
descend to the pathological. 
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From llie lloentgcn Clinic of lUc Aarlnis Municipal Hospital and fte 
Radium Centre for .Tutland, Denmark. (Chief: Prof. Carl Krebs, M. D.] 


Physiologic Variations in the Iron Content oi 
human Blood Serum. 

I. The Variations from Week to Week, from Day to Day and 
through twenty-four Hours. 

By 

KNUD H0YER. 

(Submitted for publication June 30, 1944). 


Using the method of analysis developed by Broechner-Morten- 
sen& Olsen (1), I have previously determined 
the blood serum of 50 normal men and 50 normal women, all 
normal blood picture, and found the average value to e: 
in men, 131.2 ± 4.2 micrograms per 100 cm^ of serum; s c 
deviation, 30.0 micrograms per cent; 
in women, 1M.8± -1.3 micrograms per 100 cm 

standard deviation, 30.6 micrograms per 

The iron content varied in men from 63 to 189 nncio 
cent, in women from 69 to 197. In both sexes, t le is n ^ 
normal. The variation from one individual to a 
considerable; which also agrees with the results con 

workers. „ still 

An investigation like this is, of course, o som^^ 

it must seem more important to get estabhshe 

the iron level in the blood serum is shifted ^ 

varying physiologic conditions. Considering e r gtholo- 

ber of studies on the behaviour of the serum i ^.pcent years, 

gic conditions that have appeared in the literature i 

it is surprising to find that so few deal with its physiol g 
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tions. The only authors who seem to have given any particular 
attention to this side of the question are Vahlquist (10, 11) and 
iMoore, Minnich & Welch (7), to whose studies I shall refer in the 
following. 

In my preliminary investigation, I have myself found consid- 
erably greater variations in the serum iron level in the individual 
normal subject than would be expected from the statements 
in the literature. I have therefore deemed it necessary to examine 
this question a little more closely before proceeding to a study 
of the serum iron in disease. 


Variations in Serum Iron from Week to Week in 
normal Subjects., 

Determinations of the iron content of the serum were during a 
period of three months made once a week on 8 normal men and 
12 normal women. The blood samples were drawn between 8 and 
9 a.m.j and the analyses were made with the use of my oAvn modi- 
fication of Broechner-Mortensen & Olsen’s method, previously 
described (5). It has a standard error of 2 — 3 per cent, and may 
therefore be considered as sufficiently reliable. Hemoglobin deter- 
minations and red cell counts were made at suitable intervals, 
and only slight variations found. 

The curve Fig. 1 shows how the serum iron level shifted in a 
subject during the 3-month period. Differences betAveen minimum 




Table I. 

Minimum and maximum values for iron content of serum in 8 normal men anrt 
12 normal women, determined by weekly tests for 3 months. 


Subject 

No. 

Sex 

Number 
of deter- 
minations 

Scrum Iron (micrograms per cent) j 

Minimum 

hlaximum 

Divergence 

1 

male 

14 

103 

177 

74 

2 

> 

12 

G3 

197 

134 

.3 

1 

11 

GO 

153 

84 

■1 

» 

13 

93 

203 

110 

5 

> 

14 

91 

1G3 

CO 

G 

» 

13 

74 

1G5 

91 

7 

> 

1.3 

84 

ISO 

102 

8 

» 

13 

88 

180 

92 

9 

female 

12 

05 

178 

83 

10 

> 

12 

73 

178 

105 

11 


12 

77 

153 

7C 

12 


14 

G9 

162 

93 

13 

» 

14 

119 

19C 

77 

1-1 


14 

G1 

146 

85 

15 


14 

8G 

169 

83 

IG 


15 

64 

167 

103 

17 


15 

63 

165 

102 

18 


13 

80 

172 

92 

19 


15 

G7 

147 

80 

20 

» 

8 

80 

173 

93 


and maximum values varied in the different subjects, and no cor- 
relation with phases of the menstrual, cycle could be made. This 
agrees with what has been found by the majority of previous inves- 
tigators [Locke, h'lain Sc Rosbash (6), Moore, Minnich & Welch (7), 
Skouge (9), Vahlquist (10), Broechner-Mortensen & Olsen (1)]> 
but is contrary to the findings of Guthmann, Brueckner, Eluen- 
stein & Wagner (2), 

From Table 1 it will be seen how greatly the iron content of 
the serum may vary in the individual. The differences between 
minimum and maximum values for individual subjects averaged 
in the men 94.5 micrograms per 100 cm^ of serum, in the women 
89.3 micrograms. These considerable variations are particularly 
noticeable in view of the fact that IMoore, Minnich & Welch (7) in 
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Table II. 

A«r.ge serum iron votes in 8 normol '’SL'™'"'” 

® -.i.!, /lAffirmmntions durini:! o itiontns. 


Subject 

No. 

Sex 

Number of 
Deter- 
minations 

Scrum Iron (micrograms per cent) 

Average 

Standard Error 
on Average 

Standard 

Deviation 

1 

male 

14 

139.6 

6.0 

22.4 

2 

» 

12 

137.8 

12.6 

43.7 

3 

» 

14 

114.1 

6.8 

25.4 

4 

» 

13 

131.8 

9.8 

35.6 

5 

ft 

14 

127.1 

5.6 

21.0 

6 


13 

126.5 

7.1 

25.8 

7 

» 

13 

121.5 

8.5 

30.9 

8 

J) 

13 

136.5 

8.7 

31.4 

9 

female 

12 

130.8 

8.3 

28.4 

10 

1 > 

12 

122.2 

8.6 

29.9 

11 

f> 

12 

103.5 

7.1 

24.4 

12 

9 

14 . 

109.4 

6.8 

25.6 

13 

r> 

14 

159.4 

6.2 

23.0 

14 

» 

14 

106.4 

8.2 

30.7 

15 


14 

123.9 

6.7 

25.0 

16 


15 

94.2 

7.7 

29.8 

17 

» 

15 

110.2 

8.5 

33.0 

18 

& 

13 

113.6 

6.6 

23.8 

19 

& 

15 

105.4 

5.8 

22.5 

20 


8 

127.4 

9.5 

27.0 


a series of four-weekly determinations, continued for six months, 
in 16 normal Freshman college women found only variations half 
as wide (average, 41 micrograms per cent; maximum, 64 micro- 
grams per cent). Their analyses were made by colorimetric deter- 
mination with thiocyanate, after wet ashing of the plasma. 

Also Vahlquist (10, II) has shown that the serum iron content 
can vary considerably in normal subjects. Using a modification of 
Heilmeyer & Ploetner’s method, he made in the course of four 
weeks from 3 to 5 determinations, 2 of them at twenty-four hours’ 
interval, on 17 men and 15 women, and found rather wide differ- 
ences, though not as wide as those observed by me. 

Table II shows the standard deviation from the individual 
mean. It averages 29.5 micrograms per cent in men, 26 micro- 
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gi-ams per cent in women. The varialions are thus at repealed deUim: 
nations at intervals of 1 week on the individual normal subject ol 
about the same magnitude as at single determinations on several difle- 
rent normal subjects. 


B. — Variations from Day to Day and intra Diem in nor- 
mal Subjects. 

The literature contains only few and -incomplete statements 
respecting the variations that occur in the serum iron level in nor- 
mal subjects during the daily cycle. Vahlquist (11) made deter- 
minations on 15 men at 8 a.m. and 6 p.m. the same day, and at 
8 a.m. the following day, and found an average decrease in the 
evening, of 36.3 ±9.2 micrograms per cent; with a variation between 
± 40 and — 90 micrograms per cent. Only one set of observations 
was made on each subject. Moore, Mlnnich & Welch (7) plotted a 
24-hour curve from determinations on 6 or 7 blood samples taken 
at intervals during that period on a not specified number of normal 
subjects, some of whom were hospital patients. Only on one of them 
were 2 sets of observations made, at intervals of 1 week. The fluc- 
tuations observed were slight, — of 20 to 35 micrograms per cent 
— and had no persistent directional characteristics. Nilsson (8) 
has in connexion wdth other investigations published a single 24- 
hour curve for serum iron in a normal subject, wdiich shows a decrea- 
se at night, followed by increase the next morning. Hemmeler (4) 
does not give any details of his investigations, but merely says 
that )>le fer s6rique subit, chez un sujet normal, des variations impor- 
tantes au cours des 24 lieures, dans le sens qu’il suit un rythme 
journalier, atteignant son minimum le soir et son maximum le 
matin. » These are, so far as I have been able to find, the only 
existing studies on the intra diem fluctuations of the serum iron 
and I have therefore felt prompted to undertake some new inves 
tigations in order to shed light on this question, the elucidation of 
which is of fundamental importance for the evaluation of serum 
iron determination in clinical work. 

Mg own observations were made on 12 normal subjects, 6 men 
and 6 women. On each of these, 68 blood samples were draw 
throughout a period of 5 weeks, for analysis after the following 
scheme: 1) a sample every morning for 14 days in succession, ) 
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plotting of 7 24-liour curves for each subject on the basis of samples 
talcen respectively at 8 a. m., noon, 4, 8 and 11 p.m. and 8 a.m. the 
following day; 3) a sample at 8 a.m. and another at 8 p.m, for 8 
days in succession, for comparison of the morning- and evening iron 
values. 

To guard against any source of error that might be the result 
of so many blood-drawings (a serum iron analysis with double 
determination requires 3 cm^ of serum), I divided the subjects 
under observation into tw'o groups, of six each, and carried the 
experiment through in opposite order with the tv'O, so that in one 
of them most of the samples were talcen in the beginning of the 
experimental period, in the other during its latter part. Hemo- 
globin determinations and red cell counts were made every week 
and showed no noticeable variations during the whole period. 

As already said, the standard error in serum iron determina- 
tions is between 2 and 3 per cent. Technical errors from the blood- 
taking itself, and from the different manipulations with the blood 
and serum before the analyses are made, were ensured against by 
aspiring, with a glass syringe and several of the needles used for 
the blood-taldng, a nuiriber of samples from the same serum and 
treating them in the same manner as ordinary blood samples (cen- 
trifuging, pipetting-off, etc.). At the foUowdng iron analyses, the 
same serum iron value was found in all the serum samples. 

1. Variations from Dag to Day. 

On each of the twelve subjects, 26 determinations were made, 
14 of them at intervals of only 1 day. The blood samples were in all 
cases taken at 8 a.m,, before brealtfast. 

As Table III shows, the serum iron level also varied consid- 
erably from day to day in the individual subject. The divergences 
ranged from 59 to 142 micrograms per cent and averaged 105.3 
micrograms per cent for the group. The standard deviation from 
the individual mean is thus great (see Table IV), averaging in the 
men 27.8 micrograms per cent, in the women 26.0. 

As earlier mentioned, Vahlquist (10, 11) in his observations on 
17 normal men and 15 normal women (but with only from 3 to o 
determinations on each) in some cases found day-to-day variations 
as great as those found by me, but on the average smaller. Heil 
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Tabic III. 

Minimum and maximum scrum iron values in 12 normal subjects, on basis ol 
determinations made in the mornings through 5 weeks. 


Subject 

No. 

Sex 

Number of 
Deter- 
minations 

Scrum Iron (microgram 

s per cent) 

Minimum 

Maximum 

Divergence 

1 

male 

26 

03 

181 

01 

2 

t 

27 

58 

149 

01 

3 

> 

28 

G1 

203 

M2 

•1 

9 

27 

61 

169 

10.5 

0 

9 

27 

103 

211 

lOS 


9 

15 

70 

158 

88 

7 

female 

, 2S 

G3 

170 

107 

s 

• 

2G 

GO 

IGl 

101 

9 

• 

2G 

80 

213 

1.33 

10 

9 

27 

.50 

102 

133 

11 

9 

28 

Gl 

123 

50 

12 

9 

28 

51 

1.50 

1 0.5 


Table IV. 

Average serum iron values dclcnnincd at intervals, al R a.in., through a 
5-\Ycck period, on G normal men and G normal women. 


Subject 

No. 

Sex 

Number of 
Deter- 
minations 


male 

20 


9 

27 


9 

28 

■1 

9 

27 

5 

9 

27 

c 

9 

15 




7 

female 

28 

8 

» 

.2G 

9 

9 

2G 

10 

9 

27 

11 

• 

28 

12 

9 

28 


Scrum Iron (micrograins per cent) 


Average 


Standard Error 
on Average 


Standard 

Deviation 


12S.7 

112.G 

I27.G 

123.G 

lf.0.2 

10G.2 

113.6 
05. G 
13C.9 
103.1 
07.1 
101.3 


5.0 
1.5 
G.O 
• 1.6 
G.-t 
7.-1 

■1.5 

‘ 1.6 

G.O 

G.3 

3.0 
•1.7 


25.1 

23.1 
.'11.7 
21.0 

33.5 

28.5 

23.0 

23.5 
30.-1 
32.8 

20.6 

21.7 
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meyer & Ploetner (3) and Skouge (9) found by 2 to 3 determine 
tions on 12 normal subjects a maximum scattering of ± 3o per 
cent, and thus considerably smaller variations than those obsemd 
by me. 


2. Variations infra Diem. 

In order to study the variations in the serum iron level during 
the daily cycle, I made determinations on the same 12 normal 
subjects at 8 a.m., noon, 4, 8 and 11 p.m. and 8 a.m. the following 
day. For each individual, 7 24-hour curves were plotted in this 
manner; i.e. 82 curves in all. For reasons of economy of space, the 
individual curves are not reproduced. 

Table V. 


Average serum iron values) (in micrograms per cent) in 12 normal subjects 
at different times during a 24-hour period. (Heavy figures = lowest values 

during the 24 hours). 


Subject 

No. 

Sex 

8 a.m. 

Noon 

4 p.m. 

8 p.m. 

11 p.m. 

m 

Average 

Decrease 

1 

male 

134 


104 

74 

76 

M 

60 

2 

0 

124 


109 

94 

88 

lig 

36 

3 

ft 

92 


76 

76 

68 

106 

26 

4 

ft 

135 


102 

94 

93 

138 

42 

5 

Tf 

119 

105 

103 

93 

103 

116 

26 


1> 

173 

161 

130 



122 

117 

175 

56 

HHI 

female 

114 

97 

79 

83 

76 

Bl 

38 

8 

ft 

131 

99 

75 

69 

58 


73 

9 


. 104 

81 

67 

70 

62 

wm 

42 

10 


102 

98 

92 

87 

94 

104 

15 

11 


118 

100 

81 

62 

69 

109 

56 

12 


117 

12C 

97 

73 

75 

119 

42 


Table V shoivs the average values at different times during the 
24-hour period, and it will be seen that the level falls in the course 
of the day and is lowest in the evening. The decrease, from the 
value at 8 o’clock in the morning to the lowest evening value, aver- 
aged, for all the curves, 42.7 micrograms per cent. The decrease 
was equally great in men and women, and was nearly alw’ays fol- 
lowed by an increase from the evening value to the next day s 
morning value. 
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Flq. 3. DislribuUon of 82 24-hOHr scnim Iron curves of iionnnl subjecls Tvilh 
reference lo higlicsl and lo^^•cst levels reached between the hours of 8 a.m. 
and 11 pan. of the same day. — To left of zero-line; airv'cs showing increase, 
lo right of zero-line: curves showing dccrca.se, of sennn iron during the day. 


Sixty-six of the curves showed this fall in the serum iron level 
in the course of the day; but as it tvill be seen from Fig. S there was 
an even transition from these to curves with constant values 
throughout the 24 liours; — i.e. with fluctuations of less than 20 
micrograms per cent. These curves, of which there were 15, were 
found especially in the cases where the morning values were low. 
Only one of all the 82 curves showed increase of the values, and this 
increase ivas so slight, — 23 micrograms per cent, — that it is not 
even certain. 

As Figs. 2 and 3 show, the evening drop in the values varied 
considerably and was in some cases surprisingly great In 3 of the 
82, it was over 100 micrograms per cent (maximum: 131 micro- 
gi'ams per cent). The lowest value was as a rule found at 8 or 11 p.m., 
but in 11 of the curves already at 1 p.m. In a very few cases there 
was no increase from the evening level to the level the following 
morning; on the other hand, there were also cases in which the 
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increase from evening to morning was greater than the decrease on 
the foregoing day. 

The curves varied not only for the different subjects, but also for 
the same subject at repeated observations {see Fig. 2). In some orien- 
tating studies, 21 curves were plotted, of the intra diem variations 
in 17 normal subjects. Also in this investigation there was a drop 
in the serum iron levels between the hours of 8 a.m. and 8 p.m., 
averaging 42.9 micrograms per cent. At the same time, determina- 
tions were made on 20 normal subjects, of the hemoglobin percen- 
tage, the number of red cells and their corpuscular volume; in 8 of 
them also of the serum protein. Of the results of these investiga- 
tions I wall only say that neither the hemoglobin nor the red cell coml 
showed noticeable fluctuations within the 24 hours; and though slight 
changes were observed in the serum protein, these had no persistent 
directional characteristice. We may therefore conclude that the 
variations in the serum iron level are independent of these factors. 

3. — Comparison of the Morning and Evening Values. 

As the 24-hour curves in normal subjects nearly always showed 
lower evening-than morning values for the serum iron, and the 


Table VI. 

The serum iron values (in micrograms per cent) at 8 a.m. and 8 p.m. in the 

same normal subject. 


Subject 

No. 

Sex 

8 a.m. 

l■Qgg■i 

Average 

Standard 

Deviation 

Average 

Standard 

Deviation 

1 

male 

n 

25.4 

101.0 

18.5 

2 

& 

mmm 

23.8 

99.0 

25.5 

. 3 


■iH 

33.6 

95.7 

23.6 

4 


122.6 

20.4 

76.7 

14.4 

5 

D 

164.8 

34.2 

112.4 

23.7 

6 

J> 

108.8 

24.0 

74.0 

8.8 

7 

female 

113.5 

17.2 

80.6 

19.2 

8 


90.4 

21.4 

84.3 

14.2 

9 


123.2 

28.6 

67.8 

15.C 

10 


113.7 

40.7 

65.1 

11.9 

11 


98.4 

21.6 

63.1 

14.9 

12 


101.4 

2618 

77.3 

20.4 
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^ Serumjern iy 9h 

pig_ 4 , — Comparison bclwccn Ihc scrum iron Uelcnninalions at 8 a.m. and 
8 p.m. on the same day, by repealed dclcnninalions, in fi nonnnl men and 6 
normal women, lire dolled curve showing the dislribulion of tlic 8 p.m. values, 
the solid curve that of the 8 a.m. values. — Abscissa - scrum iron, in micro- 

grams per ccnl. 



* Seru/rr/trfr r'y % 

Fig. 6. — Dislribulion of the lowest scrum iron values in 82 2‘i-honr curves 
of 12 normal subiccls (doited histogram) and of lowest values in the same 12 
subjects (solid histogram). 

evening values, moreover, lesser changes, it occuiTcd to me that the 
evening values might perhaps be more or less constant in the indi- 
vidual subject and might -perhaps even correspond to tlie serum 
iron values under standard conditions in the same manner as, for 
example, the fasting blood sugar. In order to study this question. 
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I compared the 8 a.m. and 8 p.m. values in normal subjects, bothin 
the 82 24-hour curves and by determination of .the values, on the 
same 12 subjects, at the same two hours of the day, for 8 to\o days 
in succession. The results are shown in Table VI and Fig. 4. 

In Fig. 5 we see the standard deviation of the lowest serum iron 
values in the 82 24-hour curves, and that the minima are reached 
at varying hours of the period. Curiously enough, their deviation 
is not less than that of the 8 p.m. values (see Fig. 4). The solid his- 
togram in Fig. 5 shows the distribution of the lowest values found 
in the 12 normal subjects. Here the standard deviation is consi- 
derably less. 

I have not been able, as yet, to find any explanation of the great 
variations observed in the serum iron, especially of those during 
the 24-hour period. The notes made of the mode of life of the twelve 
subjects during the period of investigation have not given me any 
clue, because I have not been able to trace any effect on the serum 
iron content of the blood, either of hard work, diet, time at which 
the meals were taken or the length of nightly sleep. 

Summary. 

The author relates the results of his studies on the physiologic 
variations in the iron content of human blood serum. 

A. — Variations from Week to Week. Determinations of the serum 
iron content were during a period of 3 months made once a week 
on 8 normal men and 12 normal women. The difference between 
minimum and maximum values in the individual subject averaged 
in the men 94.5 micrograms per cent, in the women 89.3 micro- 
grams per cent. Variations of that magnitude have not been demon- 
strated before in normal subjects. The standard deviation from the 
individual mean averaged in the men 29.5 micrograms per cent, in 
the women 26.9 micrograms per cent. The variations are thus at 
repeated determinations on the individual normal subject of about 
the same magnitude as at single determinations on several different 
ones. The fluctuations in the yvomen had no correlation with phases 
of the menstrual cy^cle. 

B. — Variations from Day to Day. In the course of 5 weeks, 26 
determinations were made, in the morning, before brealcfast, on 6 
^lormal men and 6 normal women. The average difference betvcen 
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minimum and maximum values in the individual subject was 
105.3 micrograms per cent. The variations were equally great in 
both sexes. The standard deviation from the individual mean av- 
eraged in the men 27.8, in the women 26.0 micrograms per cent. 
The variations from day to day arc thus of about the same magnitude 
as the variations from one week to another . 

C. Variations inira Diem. On the same 6 normal men and 6 

normal women, determinations of the serum iron content were, in 
another series of experiments, made at 8 a.m., noon, 4, 8 and 11 
p.m. and 8 a.m. the following day, and 7 24-hour curves plotted for 
each of them; i. e. 82 curves in all. Sixty-six of these curves showed 
a fall in the serum iron level from morning till evening. Calculated 
on all the curves, this fall averaged 42.7 micrograms per cent; but in 
some individual cases it was considcrabty greater, up to as much 
as 131 micrograms per cent. The lowest values were as a rule 
found at 8 or 11 p.m., where-upon the level in nearly all cases rose 
again until the following morning. Fifteen of the curves, however, 
showed practically constant values throughout the 24 hours; and 
it was noticeable that this chiefly was the case with the curves of 
subjects in whom the morning values were low. Only one curve 
showed a slight, and perhaps not certain, rise in the course of the 
day. The 24-hQur curves varied not only for the different subjects, 
but also for the same subject at repeated determinations. When it is a 
question of comparing different serum iron values, whether in dif- 
ferent normal subjects or in the same subject at repeated deter- 
minations, the blood samples should therefore always be with- 
drawn at the same hour of the day; but even thus there may be a 
difference in the values, determined by this variation in the 24- 
hour curves themselves. • 

D. — Comparison of the Morning- and Evening Values. 'J’he 
8 a.m. and 8 p.m. values were compared, both in the 82 24-hour 
curves and by determinations made on the same 12 subjects, at the 
same two hours of the day, for 8 — 10 days in succession. Also 
the individual 8 p.m. values showed some deviation, though not as 
great as the 8 a. m. values. The standard deviation of the lowest 
serum iron values in the 82 curves was not le.ss than that of the 8 
p.m. values. Thus, there is no particular time of the 24-hour period at 

which it may beforehand be expected that the scrum iron will have 
reached its lowest level 
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Physiologic Variations in the Iron Content of 
human Blood Serum. . 

II. Further studies of the intra diem variations. 

By 

KNUD H0YER. 

(Submitted for publication June 30, 1944). 


In a previous paper (1) I reviewed the studies of other authors 
and described my own investigations , concerning the variations — 
which occur in the iron content of the human blood serum of nor- 
mal subjects during the daily cycle; and I showed that normally 
there is a considerable fall of the iron level from morning till eve- 
ning, followed by a rise to the next morning level. 

At the previous plottings of the 24-hour curves, no determina- 
tions were made during the night hours; and as it must be of some 
interest to know at what time of the day or night the serum iron 
reaches its lowest level, I have made some additional studies with 
a view to shedding light on this question. The experiments were 
made on 20 normal subjects (9 men and 11 women), who all on 
hematologic examination showed normal values and normal sedi- 
mentation rate. None of them had recently had colds or any infec- 
tious disease. During the 24-hours of the experiment, they attended 
to their usual work, ate their usual meals and slept from 11 p. m. 
to 7 a. m. The samples of blood were drawn at 8 a m., noon, 4, 8 
and lip. m., 2, 5 a. m. and at 8 o’clock the following morning. 

As seen from Table I and Fig. 1, none of the curves showed any 
rise of the serum iron from the morning level. On the contrary, 

18 of them show a distinct fall, and only 2 of them a practically 
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Table I. 


Varialions in serum iron during a 24-hour period in 20 normal subiecls 

staled in micrograms per cent. {Konvy figures = lowest valued S 

24 hours). ° ® 


No. 

Sex 

8 

a.m. 

Noon 

4 

p.m. 

8 

p.m. 

10-11 

p.m. 

2 

a.m. 

4 

a.m. 

5 -6 

a.m. 

7-8 

a.m. 

Max. 

fall 

1 

male 

114 

112 

100 

93 


65 



147 

49 


0 

96 

93 

93 

99 


79 


91 

139 

17 


• » 

99 

105 

89 

81 


47 

53 

62 

82 

52 

•1 

* 

120 

118 

129 

99 

89 

80 


■ 88 

119 

40 



108 

106 

103 

106 

77 

58 

58 

69 

92 

52 

D 

female 

115 

114 

121 

112 

119 

110 


110 

127 

5 

7 

male 


137 

150 

103 

108 

86 


88 

139 

52 

8 

» 

125 

123 

153 

134 

102 

75 

65 

82 

75 

65 

9 

female 


108 

99 

96 

54 

56 


75 

112 

86 

10 


144 

147 

122 

110 

94 

91 


76 

116 

68 

11 

» 

119 

96 

85 

73 

64 

63 


85 

125 

56 

12 

0 

133 

117 

101 

78 

72 

55 


74 

149 

78 

13 

» 

109 

107 

88 

70 

64 

56 


54 

109 

55 

14 

» 

116 

98 

94 

67 

63 

70 



146 

53 

15 

» 

115 

112 

108 

61 

65 

72 


130 

127 

54 

16 

male 

156 

149 

1.36 

129 

130 

09 


125 


57 

17 

ft 

225 

219 

170 

145 

121 

107 

111 

106 

131 

119 

18 

female 

74 

56 

54 

58 

51 

78 


135 

172 

23 

19 

t> 

159 

157 

157 

119 

111 

86 


98 

169 

73 

20 

ft 

m 

155 

87 

64 

54 

56 


G5 

125 

153 


constant level throughout the 24 hours. This accords with the results 
of my previous studies. But as a result of tJjese new experiments 
we now also see that the serum iron as a rule (in 15 of the 20 cur- 
ves) reaches its lo'svest level at night, during sleep. 

Therefore, the decrease in the Serum iron level becomes greater 
than it was found in my previous experiments, where no determi- 
nations were made during the night hours. While the fall from mor- 
ning till evening was then found to average 42.7 micrograms per 
cent, we now see that from the morning values to the lowest valutes 
observed during the 24 hours there is an average fall of not less 
than 60.4 micrograms per cent. It is evident that this last figure is 
the correctest expression for the intra diem variations. In normal 
subjects, the serum iron thus shows a characteristic diurnal rythni, with 
maximum value in the morning and minimum value just ajter mid- 
night. 
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Fig. 1. 24-hour curves of serum iron in 20 normal subjects. Values stated in micrograms per cent. The hatchings indicate the length 

of the sleep. 
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Variations during the 24-hour Period in Subiects .vifK 

After the 24-hour curve for normal individuals working during 
the daytime had been established, it seemed of interest to examine 
whether the curve was different for persons who work in the night- 
hours and sleep during the day. To that end I studied the varia- 
tions in 10 female hospital nurses who were on night duty for shor- 
ter periods at a time, and in 11 others, male and female, who for 
several years had been worldng only nights, and who might therefore 
be assumed to be particularly suitable objects for study of this 
problem. With regard to the first group, with the shorter periods 
of night work, the question might perhaps be a little different, 
because these persons only to a certain extent can adapt their 
mode of living to the changing working hours; ’which particularly 
result in their getting their sleep more or less irregularly. All the 
twenty-one subjects were hematologically equilibrated, and none 
of them had recently had any infectious disease. From each of them, 
8 blood samples were withdrawn at different times during the 
24-hour period, both at night and while they were sleeping during 
the day. The first sample was taken about an hour after they woke 
up; the point of time varying somewhat in the individual case 


Table II. 


Serum iron values (in micrograms per cent) at different times during a 24-liour 
period in 10 normal subjects for shorter periods engaged in night work. 
(Heavy figures = lowest values registered during the 24 hours). 


d 

% 

Sex 

Number of hours after beginning of experi- 
mental period 

Max. de- 
crease 
from 1st 
sample 

Duration 
of sleep 
(hours) 

1 

4-6 

8-9 

12-15 

16-17 

19-21 



1 

male 

112 

114 

116 

112 

86 


72 

76 

41 

8 

2 

female 

84 

84 

81 

73 

59 

42 

53 

73 

42 

9 

3 


59 

57 

56 

48 

49 

45 

65 

80 

14 

C 

4 

» 

72 

104 

105 

•96 

78 

4-5 

65 

101 

27 

9 

5 


107 

108 

105 

96 

96 

100 

96 

146 

11 

7 

6 


146 

115 

100 


74 

66 

99 

114 

80 

7 

7 

9 

102 

93 

100 

96 

88 

63 

54 

110 

48 

10 . 

8 

J> 

109 

104 

79 

77 

77 

12 

85 

111 

37 


9 

9 

139 

133 

127 

86 


15 

81 

152 

58 

9 

■ 

J> 




85 

116 

69 

62 

112 

63 

7 
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nccordins lo tlio. person’s pnicticed lialjils willi regard to slcepin» 
time. The results of tlie experiments arc slio\\m in Tables ]J and 
III, and in llic graphs T'itjs. 2 and 3. 

As Table II and I lie curves in Fig. 2 show, the senim iron level 
in most of the cases (S of the Id) reached its highest in the after- 
noon. immediately after wakening, whereupon it gradually fell 
during the night and the following forenoon, and then rose again 
during the. last part of the sleep in the aftenioon. Variation in the 

opposite direction was n<it seen in any of the cases, hut in 2 of the 
suhjeets the values were practically constant during the entire 
21-hour period. 'I'lic average, tiecreasc in the scnini iron level, cal- 
culated with the first determination after waking as basis, was 
.33.0 micrograms [ler cent. 'Phe lowest values were in nearly all the 
cases found at a time corresponding to a couple of hours after the 
beginning of sleep. I'rom then on. Ibe values increa.scd during the 
l.'illor part of the sleep and reached their maximum immediately 
after waking. 'I'he average duration of the sleep was about 8 hours. 
Kven during a brief sleep the scniin iron level may fall considerably. 
Thus, the duration of the. sleep docs not seem to have any influence 
on the serum iron level. 

I'or 3 of the subjects who lent themselves to this experiment, 
2-i-hour serum iron curves had already been plotted before, at a 
time when they worked during the day and .slept at night, and in 



no. 3. 2.1-liour curves of scrum iron in tlic .snnic nomml “Myaliics 

d.ay work (l)ic solid curve), Inter on nlplil work of the 

filal’cd in nilcroprains per cent, (llic empty columns indicate t t. \ 

sleep wlien on day work, the lintclied columns when on night wotk.). 
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Table III. 

Sr»r’reriorril'n„™S^^^^ 

nights. (Heavy figures = lor?est values observed during the 24 hour ), 



Number of hours after beginning of exp. 
period 


4—6 8- 


12—15—18- 


in 

IRaB 


116 117 97 


58 59 

72 62 ' 


it o "ft r; 53 

■« 6 .3 j3 

J U (3 .y w 

?5 to w CJ ^ 

^ ^ ^ hi ^ 

4) S g 



1 male 109 100 91 79 91 73 98 131 36 

2 » 89 83 63 71 92 95 114 132 18 

3 » 109 102 65 47 55 47 92 112 62 

4 ,) ■ 73 77 104 97 70 49 4^ 74 35 

5 female 93 94 68 72 82 78 «7 109 25 

6 s 116 117 97 SO 81 95 138 36 


8 18 

7 1.5 

9 15 

,9 7 

8 16 

4 16 


» 88 80 75 63 62 6J 84 112 26 

8 male 110 122 112 88 73 67 83 111 43 

9 » 58 58 51 56 53 43 53 93 15 

10 » 58 59 62 53 47 4-5 56 72 13 




62 67 35 


all of them the curve changed considerably when they changed to 
night work. Fiff. 3 shows the two curves for one of these subjects. 

Table III and Fig. 4 thus show exactly the same variations as 
the foregoing. Also in these subjects the serum iron reached its 
highest level immediately after waking, its lowest a couple of hours 
after the person had gone to sleep. Two of the curves .showed cons- 
tant values throughout the 24-hour period. The average decrease, 
from the first blood sample to the lowest value, was 31.3 micrograms 
per cent, or very nearly the same as in the case of the other group. 
The duration of the sleep had no influence on the serum iron. 

If we sum up the results of all these observations, we see that 
in the 21 normal subjects with night work there was an average fall 
in the serum iron level, of 36.4 micrograms per cent, calculated 
from the highest value immediately after waking to the lowest 
registered during the 24-hour period. It is thus established that the 
diurnal rhythm of the serum iron in normal subjects working nights and 
sleeping during the daytime changes, so that the highest level is reached 
in the evening immediately after waking, the lowest in the forenoon- a 
couple of hours after the person has gone to sleep. 

39 — Acta med. scandinav. VoL CXIX. 
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Fig. 4. 24-hour curves of scrum iron in 11 nonnal subjects, for several years on night work. Values stated in mfcrogrnni.s per cent 

Duration of the sleep Indicated by the hatched columns. 
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Finally, I have on 33 subjects, working nights, made 3 deter- 
minations of the serum iron at intervals during a 24-hour period, 
namely in the evening immediately after waking, the next morning 
immediately before the person went to sleep and again the same 
evening immediately after he woke .up. In these experiments, I 
found a fall in the serum iron level from the first blood sample 
to the second, which averaged 23.7 micrograms per cent. My 
only purpose with the experiment was to get it established on as 
large a material as possible that the intra diem variations of the 
serum iron level in subjects on night duty follow a different rhythm 
from the one observed in those who work in the daytime. That the 
demonstrated fall is less than the one shown in the foregoing ex- 
periments is because no determinations were made during sleep, 
when the serum iron, as we know, as a rule reaches its lowest level. 
But the direction of the variations is the same as previously shown. 

It may perhaps seem surprising that the altered 24-hour curve 
for the persons on duty at night shows a fall considerably less than 
that of the persons on duty in the daytime. A contributing cause 
may possibly be that the work of the former is of a more quiet, 
chiefly sedendary character. In a series of studies, which will be 
published later, I have in normal subjects found a considerable 
fall of the serum iron level after cessation of muscular work; and it 
is not impossible that muscular effort may be a factor influencing 
its intra diem variations. 
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Uber die Veranderungen des Sternalpunktates und 
des Blutbildes bei der akuten und chronischen 
hamatogenen Osteomyelilis. 
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E. TIITINEN, Vilppula, Koliniemi, Finnland. 
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Aus dem mir zugangliclien Schrifttum habe ich nicht entnehmen 
konnen, dass die Reaktion des Knochenmarks bei der akuten und 
chronischen hSmatogenen Osteomyelitis untersucht worden ware. 
Rohr (1940) bemerkt sogar^, dass dieser Umstand noch unaufgeklart 
sei. Deswegen hatte ich die Absicht, im folgenden vor allem zu unter- 
suchen, ob die hamatogeue Osteomyelitis eine starkere als die bei 
Infektionen gewohnliche Realction im Knochenmark hervomiit, 
Oder ob die durch sie erzeugten Veranderungen den im allgemei- 
nen bei akuten Infektionen vorkommenden Veranderungen an die 
Seite zu stellen sind. Mit Rucksicht auf den vermehrten Gebrauch 
der Sulfonamide ist auch die genaue Verfolgung des Blutbildes 
wichtiger als zuvor geworden. 

Die Reaktion des Knochenmarks bei Infektionen hat schon fruh 
den Gegenstand von Untersuchungen gebildet. Rubinstein (1901) 
wies experimentell nach, dass bei Entziindungen, die mit einer 
Leukozytose verbunden sind, die segmentkernigen Leukozyten des 
Knochenmarks sich zunachst verringerten, spater die Myelozyten 
auZahl zunahmen und schliesslich beim Abklingen der Infektion die 
reiferen Formen sich wieder vermehrten. KanIcaanpSa (1916) konnte 
experimentell feststellen, dass sich die Myelozyten wahrend der 
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ersten Tage uach'der Infektion vermehrten, wogegen zumal bei 
Streptokokkeninfektionen die segmentkernigen Leukozyten ab- 
nahmen, urn spater wieder zuzunehmen, sodass sie 2— -3 Wochen 
nach der Infektion wieder vorherrschend warden. 

Spater sind akute Infektionen in dieser Beziehung insbesondere von 
Barta (1933), Nordenson (1935), Klima (1938) und Rohr (1940) untersucht 
worden. Barta unterscheidet 5 verschiedene Reaktionstypen, die von der 
Infektionsstcirke abbangen, Je starker die Infektion ist, um so mebr neh- 
men die unreiferen Zellen an Zahl zu, und wenn vor allem die Promyelo- 
zyten reichlich vermehrt sind, liegt nach Barta eine sehr starke Realction 
vor. Noi'denson und Klima betrachten die entziindliche Realttion als stark, 
wenn die gemeinsame Menge der Myelozyten und Promyelozyten im 
Knochenmark 30 % iibersteigt. Rohr unterscheidet drei Reaktionstypen, 
die stabkernige, die myelozytar-metamyelozytare und die vorwiegend 
promyelozjdare Reaktion, welch letzterwahnte bei schweren akuten Infek- 
tionen auftritt. Bei Pneumonie und Pleuraempyem z. B. hat Rohr 23 % 
Promyelozyten im Knochenmark zahlen konnen. Die Myeloblasten neh- 
men nicht an dieser Reaktion teil, ihre Zahl hat selten 2 % iiberstiegen, und 
die Zahl der Jfitosen ist kaum vermehrt. Die Lymphozyten und segment- 
kernigen Leukozyten sind stark vermindert. Bei chronischen Infektionen 
und langwierigen Eiterungen ist die Reaktion des Knochenmarks in der 
Hauptsache stabkernig. Im Kindesalter sind alle leukozylSren Reaktionen 
nach links in der sog. unreiferen Richtung verschoben (Anselmino 1926). 
Virkkunen (1943) hat in einigen Anginafallen eine verh&ltnismassig starke 
Reaktion festgestellt, indem sich die Gesamtmenge der Myelozyten und 
Promyelozyten bis auf 38 % belief, 

Knochenmark- und Blutuntersuchungen babe ich in zusammen 
16 Fallen ausgefiihrt, von denen 10 akute und 6 chronische Osteo- 
myelitiden betrafen. Die Sternalpunlction ist im akuten Stadium 
8mal und im chronischen Stadium 7mal gemacht worden. Theore- 
tisch betrachtet, kdnnte die Ausfvihrung der Sternalpunktion zumal 
bei der akuten Osteomyelitis einigermassen gefahrlich sein: die 
Punktion ist ein auf das Knochenmark gerichtetes Trauma; hier- 
bei konnte ein Locus minoris resistentiae entstehen und der Patient 
konnte eine Osteomyelitis des Sternums bekommen, die sonst eine 
grosse Seltenbeit (Kuperman 1940), aber wegen der durch sie 
erzeugten Komplikationen (Pleuritis und Mediastinitis) eine 
relativ gefahrliche Lokalisation der Osteomyelitis ist. Deswegeu 
babe ich nicht Serienuntersuchungen ausgefuhrt und die Sternal- 
punlction nur in einem Fall (Fall 6) zweimal wahrend des akuten 
Stadiums gemacht. Komplikationen sind keinmal vorgekommen, 
aber wegen der erwahnten theoretischen Moglichkeit konnte ich in 
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dem schwersten und dem einzigen todlich verlaufenen Fall (Fall 8) 
keine Sternalpunldion- ausfuhren. Bei den Differenzierungea sind 
400 Leukozyten analysiert und die librigen kernhaltigen Zellen 
auf diese Menge berechnet worden. 

Anschliessend gebe ich die kurzen Epikrisen meiner Fiille 
wieder 

Fall 1. 1C jahr. Im Krankenhaus 3.XI.42 — 30.XII.43. Diagnose; 
Osteomyelitis acuta tibiae 1. a. et femoris dx. Erkrankte eine Woclie,eheer 
ins Krankenhaus kam. Temp. 39.6, Allgemeinzustand schlecht, schwere 
pyogene Allgemeininfektion. Osteomyelitis anfangs in beiden Tibien 
lokalisiert, 2 Mon. spater auch im rechten femur ein Herd. Die Heilunger- 
folgte langsam, und die Eiterung war sehr reichlich (Staphylokokkeninfek- 
tion), das Fieber dauerte etwa 4 Monate. Sternalpunktion gleich bei der 
Aufnahme und spater im chronischen Stadium etwa ein Jahr nach der 
Erkrankung. 

Fall 2. 11 jahr. Im Krankenhaus 5.V. — 8.VIII.43. Diagnose: Osteo- 
myelitis acuta femoris sin. Erkrankte 5Tage, ehe er ins Krankenhaus kam. 
Temp. 39.7, aber guter Allgemeinzustand, keine schweren Allgemein- 
symptome. Das Fieber dauerte etwaeinen Monat. Sternalpunktion 31.V.43 
pin Monat nach der Erkrankung. 

Fall 3. IGJahr. <?. Im Krankenhaus ll.VIII. — 21.VI1I.41. Diagnose: 
Osteomyelitis acuta tibiae sin. Erkrankte 5 Tage, bevor er ins Krankenhaus 
kam. Temp. 37.5. Allgemeinzustand gut (Staphylokokkeninfektion). Das 
Fieber sank 11 Tage nach der Erkrankung. Sternalpunktion H.VIII.4I. 

Fall 4. 36jahr. Im Krankenhaus 27.V1II.— 3.IX. 41. Diagnose: 
Osteomyelitis acuta fibulae sin. Erkrankte eine Woclie friiher. Temp. 
37.2, Allgemeinzustand gut (Staphylokokkeninfektion). Sternalpunktion 
27. VIII.41. 

Fall 5. 5jahr. $. Im Krankenhaus 4. 11.43 — 12 . 1 . 44 . Diagnose; Os/eo- 
myelitis acuta tibiae sin. 10 Tage friiher erkrankt. Temp. 38.5, Allgeraein- 
zustand schlecht. In der Blutkultur wachsen Staphylokokken. Die Heilung 
setzte relativ rasch ein, das Fieber fiel 5 Wochen nach der Erkrankung ab. 
Sternalpunktion 5. 11.43. 

Fall 6. 17jahr. Im Krankenhaus 12. VII. — 13.X.43. Diagnose: 
Osteomyelitis acuta femoris dx. Zwei Tage vorher erkrankt. Temp. 39.9, 
Allgemeinzustand gut, keine schwere pyogene Allgemeininfektion. Das 
Fieber sank etwa drei Wochen nach der Erkrankung. Bekam gleich zu 
Anfang eine kraftige Sulfathiazolbehandlung. Sternalpunktion 15.VII. 
und 10.VIII.43. 

Fall 1. 24jahr. $. Im Krankenhaus 28.1. — 15.11.43. Diagnose: Osteo 
myelitis acuta costae VI 1. dx. 8 Tage zuvor erst Angina und hierauf Schmer- 

1 Diese Falle sind in meiner Aiheit V her die Mmatogene Osteomyelitis (poo- 

decim 1944, Suppl. IV) genauer dargestellt. 
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zen pnd Scteellung apf der recMen Seite der Thoraxwand Temp. 3^5 
Adgemeinzustand gut. In der Blutkiillur wachsen rnfluenzabazillem I^e 
Heilang erfoigte rasch, das Fieber fiel 6 Tage naob der Operation ab Es 
handelie sich offenbar am eine Inf]uenzaosteomyelitis. Sternalpunktion 


29.1.43. 

Fall 8. ISjabr. $. Im Krankenhaus IS.II. — 11. III. 43 . Diagnose; 
Osteomyelitis acuta jemoris sin. Acc. Pneumonia. Sepsis. War eine Wocbe 
friiher erkrankt. Temp. 39.9, Allgemeinzustand schlecbl, schwer krank 
(Stapbylokokkeninfektion). Die Kranke slarb 3 Wocben nach der Kranken- 
hausaufnahme water den Symptomen einer scbweren pyogenen Allge- 
meininfektion. 


Fall 9. 23 ahr. S- Krankenhaus 3l.XII.42. — 22.VI.43. Diagnose: 
Osteomyelitis acuta humeri sin. 3 Wochen fruher erkrankt und im Kommu- 
naJkrankenhauses mebrfach inzidiort. Temp. 38.8, Allgemeinzustand 
ziemlich schlecht. Das Fieber fiel iiber einen Monat spiiter ab und der Allge- 
meinzustand blieb danach gut. 


Fall 10. lljahr. $. Im Krankenhaus 27.IX.40. — 15.VI.41. Diagnose: 
Osteomyelitis acuta jemoris dx. 7 Tage Iriiher erkrankt. Temp. 39.1, Allge- 
meinzustand verhaltnismassig gut (Staphylokokkeninfektion). Das Fieber 
dauerte iiber 2 Monale. Sternalpunktion im chronischen Stadium 1.111.41. 


Fall 11. 25jahr. $. Im Krankenhaus 4.111.-^18.111,41. Diagnose: 
Osteomyelitis chronica humeri sin. Vor 5 Jahren akute Osteomyelitis am 
linken Oberarm. Jetzt seit 2 Monaten an derselben Stellc Schmcrzen und 
SchweJlung. Temp. 37.2, Allgemeinzustand gxit. Sternalpunktion 5.111.41. 

Fall 12. 22jahr. Im Krankenhaus 2.V1I. — 25.X.43. Diagnose: 
Osteomyelitis chronica femoris dx. [Schizophrenia). Im Friihling 1942 eine 
chronisch einsetzende Osteomyelitis am rechten Femur. Temp. 37.6, Allge- 
meinzustand gut. Sternalpunktion 18.IX.43. 


Fall 13. ISjahr. S- Im Krankenhaus 22.1.— 27.11.43. Diagnose: Osteo- 
myelitis chronica humeri dx. Als 7jahriger akute Osteomyelitis im linken 
Femur, Fistel seit 1937 gesclilossen. Zwei Jahre lang zeitweise Schmerzen 
im rechten Oberarm, die sich jetzt verschlimmert haben, und zu denen 
sich eine Schwellung gesellt hat. Allgemeinzustand gut, Temp. 37.2. 


Fall 14. 48iahr. Im Krankenhaus 10.VIII.42.— 25.X.43. Diagnose: 
Osteomyelitis chronica tibiae dx. post fract. sclopctar. 9.VIII.42 Schussfraktur 
der rechten Tibia, zu der sich einige Tage spater eine Infektion mit sehr 
reichhcher und lang^vieriger Eiterung gesellte. Die Wunde verheilte 14 
- Monate nach dem Trauma. Allgemeinzustand gut. Sternalpunktion 16.VII.43. 


Fall 16 26jahr. Im Krankenhaus 4.III.— 23.IV.41. Diagnose: Osteo- 
rnyelitis chronica ulnae sin. 1929 akute Osteomyelitis, die im rechten 
Femur, in der Imken Tibia und der linken Ulna lokalisiert war. Am linken 
Unterarm hat die ganze Zeit eine Fistel bestanden. Temp. 37.3 Allgemein- 
ziistand gut. Sternalpunktion 5. 111.41, ' ° 
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Fall 16. 28ja]u’. (?. Im Krankenliaus 27.XI1.40— 17.VII.42. Diagnose 
Osteomyelitis chronica femoris sin. Von klcin auf zcitweise Sclimerzen 
linken Obcrsclienkel. Seit September 1940 heftige Scbmerzen. Im Dezem- 
her 1940 wurden rontgenologische Knochenveranderungen festgeslellt 
Temp. 37.4, Allgemeinzustand gut. Spater stieg die Temperatur und der 
Allgemeinzustand begann sicb zu verscblechtern. Eiterung sehr reicWich 
und Heilungstendenz schlecht. Alles in allem llmal operiert (3ma] Seque- 
strotomie und 8mal Inzision). Wird als unheilbar in ein anderes Krankcn- 
haus verlegi. Slernalpunklion 20.111.41, 

Der Charakter der akuten Falle -wechselt hochgradig. Fall 1 und 
8 waren sclnvere septische Ostcomyelitiden. Fall 5 war ebenfalls 
scliwer, aber die Fleilung vollzog sicli relativ rascl), ebenso Fall 10. 
Als schwere akute Osteomyelitis kann auch Fall 9 gelten, der aber 
nicbt gleich bei Beginn der Krankbeit in Bebandlung gekommen 
ist^ sodass man die Blutbilder erst 3 Wochen nach der Erkranlvung 
verfolgen konnte. Die iibrigen Falle waren relativ leicht, und in 
Fall 4 verursachte die Krankbeit nicbt einmal einen Temperatur' 
anstieg. Von den cUronisclien Osteomyebtiden waren die F§lle 
11, 12, 13 und 15 Osteomyelitisrezidive, Fall 16 eine sebr schwere 
primar clironisch einsetzcnde Osteomyebtis und Fall 14 eine aus 
dner Scliussfraktur liervorgegangene Ostitis, die icli deswegen ein- 
begriffen babe, weil dabei eine selir schwere und langivierige Eite- 
rung auftrat. 

Die Sternalpunktion ist in den akuten Fallen 1 — 7 ausgefuhrt 
worden, und die Ergebnisse sind in Tab. 1 dargestellt 

Die in den Sternaipunktaten vorkommenden Veranderungen 
schwanken hochgradig, und es stellt sich heraus, dass sie in grossen 
Ziigen von der Schwere des Falles abliangen. Das Verhaltnis der 
Erythroblasten zu den Leukozyten betragt durchschnittlich 1: 14, 
was offenbar von der starkenVermehmng der myeloischen Zellen 
herruhrt. In Fall 4, der sehr leicht war, war das erwahnte Verhalt- 
nis 1 : 7, also annahernd normal, in Fall 1 wiederum 1 : 19, ebenso 
in Fall 5. 

Die Menge der eosinophilen Zellen ist in den akuten Fallen unge- 
fahr normal (durchschnittlich 4 %), und es ist zu beachten, dass 
in Fall 5, der relativ schwer und bei dem dieRealctiondesKnochen- 
marks ziemlich stark war, im Anhang der Krankbeit 7 % Eosino- 
phile auftraten, desgleichen in Fall 6, der nicht so schwer war, aber 

1 In den Tabellen sind bei den Prozentsatzen der Zellen ™ 

vfandt v/orden, obgleich die Genauigkeit .der Untersuebungsmet lo 
nicht vovaussetzt. 
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mit hohem Fieber begann. Die Anzahl dcr Mijclohlastcn ist unver- 
andert. Sie schwankt zwischen 1 und 2 % bei cmem Mittehvert von 
1.5 %. Dagegen gewahrt man in einigen Fallen cine starlce Reak- 
tion hinsichtlich der Myclozijten und Promyclozyicn. In Fall 1 und 5 
hat die Zahl der Promyelozyten deutlich die nornialen Werte iiber- 
schritten, ebenso die Zahl der Myelozjden in Fall 1. In Fall 5 
machen diese Zellen insgesamt 28 % und in Fall 1 voile 42 % aus^ 
sodass hierin nach Nordenson und Kliina eine sehr slarlte Reaktion 
zum Ausdruck kommt. Die Zahl der Mdamydozyien halt sich im 
allgemeinen innerhalb normaler Grenzen, aber die Menge der 
siabkernigen Leukozyten ist im allgemeinen und zumal in den leich- 
teren Fallen erhbht. Sie schwankt zwischen 18 und 40 %. Die 
segmenikernigen Leiikozykn sind in den meisien Fallen vermindert, 
in Fall 1 machen sie nur 4 % aus. 

Die Zahl der Lymphozyicn ist niedriger als normal und schwankt 
zvischen 8 und 19 %. Die Rclikulutn- und Plasmazellen sind ver- 
mehrt, aber nicht in grossem Umfang. Nur in Fall 1 kommen ihrer 
34 (je 400 Leukozyten bereclmct) vor, aber in den andcren Fallen 
ist keine nennenswerle Vermehrung wahrzunchmen. Die Milosen 
sind nicht zahlrcicher als gewolmlich. Insbesondere in den schwe- 
reren Fallen erscheinen pathologische Veranderungen, wie Plasma- 
vakuolen und grobe Granulation in den Zellen. 

Die Slernalpunktaic dcr clironinchcn Osteomyclitiden sind in 
Tab. 2 dargestellt. 

Das Verhaltnis der Erythroblasten zu den Leukozyten ist unge- 
fahr dasselbe wie in den akuten Fallen, namlich 1: 12, und schwankt 
zivischen 1:9 und 1: 17, sodass auch hicr eine myeloische Hyper- 
plasie vorliegt. Charaitteristisch fiir die chronischen OsteomycU-- 
tiden scheint die Vermehrung der siabkernigen Leukozyten zu scin. 
Hire Menge variiert zwischen 19 und 39 % und betragt clurch- 
schnittlich 29 %. Die allerdeutlichste myelozytar-promyclozytare 
Reaktion kommt in Fall 14 vor, wo die Totalsumme dieser Zellen 
29 % ausmacht. Es ist zu bcachten, dass in Fall 16, der sciLens 
seines Krankheitsbildes schwer war, bei dem vor Ausfuhrung der 
Sternalpunlction etwa andertlialb iMonate laug Ficber bestanden 
hatte und die Eiterung sehr reichlich war, wobei sicl'i cin grosser 
Sequester im Femur abstiess, die Myelozyten und Promyelozyten 
zusammen nur 20 %ausmachen und im Knochenmark vorwiegend 
eine stabkernige Reaktion auftritt, in dem die Zahl cier Lympho- 



Tabelle 1. 

Die Sternalpunktalc dcr akulen Oslcowiyelltis-Falle. 
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Weisse Mitosen 

Zahl aut 400 L 

i o 1 o 1 O 1 ^ 1 ^ C j O 

Rote Mitosen 

0| .rtj T^j oj OI OOl.-, 

Proerythrobl. 

Ol v-lj -^‘1 iMl ril M-?!- 

lilakrobl. 

t- 1 00 j t- { lO j PI j 10 ri- i 

1 1 1 1 1 1 

Normobl. 

^ ^1 00^ ocoir^ 
col coi *^1 

1 f 1 1 1 1 

Megakar. 

o ; o 1 o ; o j o i o o i c 

1 1 11 

Retiloilum & 
Plasmaz. 

_34__ 

15 ' 

8 

5 

6 

9 

9 

16 

Monoz. 


1.25 

— 

1.0 

0.25 

0 

0 

0 

1.5 

L3Tnphoz. 

«._5_ 

8.5 

8.25 

15.75 

18.75 
6.75 

13.5 

Neutr. segm. 
Leukoz. 

4.0 

19.25 

12.75 

•11.25 

12.25 

8.0 
23.0 

30.75 

Neutr. stabk, 
Leukoz. 

20.0 

32.0 

39.75 

37.0 

21.25 

17.75 

28.0 

22.25 

Neutr. 

Metamyeloz. 

16.25 

18.0 

14.25 

24.5 

14.5 

22.75 

14.5 

13.5 

Neutr. Myeloz. 

27.0 

12.5 

12.0 

11.5 

15.75 

15.0 

16.0 

7.25 

Neutr. 

Promyeloz. 

14.75 

8.0 

4.25 

12.25 

8.25 

6.75 

0.25 

Myelobl. 

2.0 

1.25 

1.75 ■ 

0.75 

2.25 

0.75 

2.25 

Eos. Myeloz. & 
Leukoz. 

CO j r'i ) M j i ^ 1 

Bas. Myeloz. & 
Leukoz. 

0 

_0__ 

0 

0.75 

0.2.1 

0 

0 

0.25 

Datum 

4/11. 42 

31/5, 43 

11/8. 41 

28/8. 41 

5/2. 43 

15/7. 43 
10/8. 43 

29/1. 43 

Nr. 

1 1 1 ' . 1 ' 

! -i ! ! i 




Tabelle 2. 

Die Stenialpunklalc tier chronisclien Oslcomyclitis-Fiilie. 
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Weisse Milosen 

o 

o 

P 

rt 

s 

C5 

N 

1 • { J J J 

ill''! 

Role Milosen 

(M ! o i « i c- 1 M 1 cl C 

! 1 1 ' ' i .. 

Procrj'Uirobl. 

N 1 M 1 S'* ! M ' IM ! <=1 

1 ! I ; ' 1 

Makrobl. 

- i r-| «i eii O 

i - 1 ' 1 

. 1 1 1 1 ■ - 

Nonnobl. 

Megakar. 

. ' ; 1 ' 1 — 

C5 Cl 1 -r Cl 1 C 1 M « 

n 1 i-i 1 n 1 fi 1 n 1 Cl Cl 

! 1 i 1 1 

o' c 1 « ; Cl Cl ^ c 

1 < ^ f f * 

111’:'. 

Relikuluin- & 
Plnsmaz. 

! I i > 1 

ill!!'. 

Monoz. 

xC 

C' 

1 ' ^ ' ' 1 1 

J 1 lit { 1 • 1 

o o > c: J tP 1 c ‘ o « o 
i ) I } { . 

L\anplioz. 

-i oi iq! :3; ^ 

5| c; C, 

NciUr. segiu. 
Lcukoz. 

1 •“ 1 ! •- ' 1 ; 

■ ! : c. 1 =. 

• s * 3: 1 1 S3 

I ^ . . . 1 - * 1 

Xculr. 

stabk. Leiikoz. 

1/: ! \ xr, \ • ir: 

Cl C \ C 1 c • Cl 

ir^ 1 c c 5 -r : c > 

■ rn r: ; T\ i C'X ^ — n 

Neulr. 

Melaniyeloz. 

: ' 

ir; 1 i.'; 1 i.”! , . ' _ i 

1 I'; 1 =. ; S'*. 

s: ) ! ‘i; i 2 

Kculr. Myeloz.' 

1 1 1 -15 ! 1 1 

12 j 31 1 S2 j S2 1 2 1 2 1 2 

Neulr. 

Promyeloz. 

5 • 1 If: J \ 1 

»r: { If: i n » mi »f: c 

fi 1 d ' d ! cc 1 d ! q ! «• 

Myclobl. 

^ ' i ' ' ' 

1 I ^ 1 I 1 ■•'5 1 

1 1 ! ''1 1 =1 <^.1 
~| C| — 1 ~| Ol C 

* • * t 1 

Eos. Myeloz. & 
.Lcukoz. 

! i i 1 ' 1 

1? 1 *“ 1 '1^ 1 1 I 1 in 

r- > c-i [ Cl ; v.'s 1 io 1 1 i'. 

o ] « 1 ci 1 -r 1 ci 1 m' 1 

lias. Myeloz. & 
Lcukoz. 

0.25 

0.2.5 

0.25 

0.25 

0.25 

0 

0.5 

Dalinu 

! si 1 si ‘ si ' li ' « ! 

Cl -- 1 »o [ oc j o ! in' 1 c 

* 1 1 i 1 ! 

Nr. 

i I ' ' 1 i 

2 ^ 1 1 ~ ‘n 1 C 

' 1 1 1 1 
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zyten auf 5 % sinkt. In Fall 11, bei clem es sicli'um das akute 
Stadium einer clironisclien Osteomyelitis handelte, belauft sich die 
Menge der Stabkernigen auf 39 % imd diejenigederPromyelozytea 
auf 11 %. Fine bei den clironisclien Osteomyelitiden vorkommende 
auffallendere Abweicliung z. B. von den Nornialwerten Virkkimens 
ist die relativ grosse Zalil der Stabkernigen und die Verminderung 
der Segmentkernigen; aiicli Promyelozyten kommen etwas mehr als 
normalerweise vor. Die Eosinophilcn betragen 2—7 %, und Lym- 
pliozyten sind aucli in den clironisclien Fallen etivas weniger als 
in der Norm vorlianden, durclisclinittlicli 12 %. 

Es hat also den Anschein, als ob die Schwere des Krankheilsbildcs 
bei den chronischen Osleomyeliliden viel weniger auf die Reaklion 
des Knochenmarks cinwirkl als bei den aknlen. Trotzdem die Falle 
ilirem Cliaralcter nacli ziemlicli hocligradig verscliieden sind — icli 
moclite besonders die sclileclite Heilungstendenz und den relativ 
sclilecliten Allgemeinzustand des Patienten in Fall 16 liervor- 
heben — wecliseln die Veranderungen in den Sternalpunktaten 
niclit erlieblicli. Dies berulit offenbar darauf, dass das Knoclien- 
niark bei der akuten Reizung vollkominen anders als bei der 
clironisclien reagiert. 

Die Blulbildcr mcincr akulcn Osieomijelilisfdlle sind in Tab. 3 
dargestellt, Hieraus ersielit man einige cliarakteristische Veran- 
derungen. 

In melireren Fallen ersclieint im Anfang der Kranklieit eine 
Starke Leukozytose, die allmalilicli verscliwindet. Die Zahl der 
Leukozyten bei Beginn der Kranklieit sclnvankt zwisclien 6,900 
und 34,400. Die niedrigste Leukozyteninenge komnit in Fall 8 vor, 
der scliwer war und todlicli ausging; vor dem Tode stieg die Zahl 
der Leukozyten auf 12,800. Dies stimmt iiiit -der alten Beobacli- 
tung ubereiii, dass eine niedrige Leukozytenmenge im Anfang 
der Kranklieit bei einer scliweren Infektion ein sclileclites Zeichen 
ist. Bei der Pneumonie wurde dies sclion von Rieder (1892) konsta- 
tiert, und dasselbe erweist die Statistik Forssells (1942) uber die 
im stadtisclien Maria-Krankenhaiises zu Helsinki ; beliandelten 
Piieumonien. Bei der akuten Osteomyelitis sclieint jedocli die 
Leukozytenzalil bei Beginn der Kranklieit durchaus niclit inimer 
in einem bestimmten Verliiiltnis zur Scliwerc der Krankheit zu 
stelien. In Fall 5, der relativ schAver war, beliefen sich die Leidm 
zyten bei der Aufnalime auf ,10,900_eine Woclie spiiter stieg ihre 
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Zahl auf 15,600. In Fall 3, der leicht war, aber bei dem an dcr 
tibia ein grosser subperiostaler Abszess enlsland, bctnigcn sie 
10,500. In Fall 1, avo cs sich nm cine schwerc multiple Osteomyeli- 
tis handelte und -der Allgemeinzusland des Patienten lange Zcit 
scblecht blieb, Avurden anfangs 16,200 Lenkozyten gezahll, aber 
ihre Menge sank bald und blieb dann die ganze Zeit relatiy niedrig. 
Die grosste Leukozytenmenge, 34, 400. trat in Fall 10 auf, der 
relativ schwer war, und in dem leichten Fall 7 betrug ihre Zalil 
24,100. - 

Aus den oben bescliriebenen Fiillen darf man wobl scblicssen, 
dass man aus der Lcukozytenzalil an sich im Anfangsladium der 
akuten Osteomyelitis keinc sichcren Schlussfolgcrnngcn zichen 
kann. Fine stabilere Beurlcilungsgrundlage erhiilt man erst, wenn 
mail das Blutbild mit dem klinisclicn Krankbeitsbild vergleiclil. 
Wenn die Leukozytcnzalil in cincm kliiiisch schweren I'all niedrig 
ist, ist dies vom Standpunkt der Prognose der Krankhcit ein 
schiechtes Zeichen, aber man muss hierbei die forllaufendcn Ver- 
anderuiigen verfolgen und kann erst einen dauernd niedrigen Lciiko- 
zylenzahl als ernstes Symptom bctracTitcn. Es ist nninrtich, dass 
die normale Reaktion des Organismus bei ciner schweren akulcn 
Osteomyelitis mit rcichlicher Eitcrung in ciner Ixukozylose zuni 
Ausdruck, kommt, und dass die Verininderung der Leuliozylen 
parallel mit dem Abklingen der klinisclicn Symplomo erfolgl. Die 
Ausnahnicn von dicser Rcgel erweiseu, dass der Krankhcit svcrlauf 
ungewohnlich ist und geben Veranlassung. den Zusland des Pati- 
cnlen genau zu verfolgen. 

Die Linksverschicbiing clcs nculrophilcn Bluihildcs folgt der 
Leukozytenzahl nicht. Ani jillcrstarksten tritt .sic in Ivall 1 auf, 
wo die Stabkernigen bei Bcginn der Krankhcit 63 % ausmachen 
und ausserdem 11 % Idctamyclozytcn und 3 % i\ryelozytcii vor- 
handen sind. Die Zahl der Leukoz 5 dcn sinkt schon nach Verlauf 
einer Wochc auf annilhcrnd noniiale Werle und blcibt danach 
ziemlich niedrig, aber die starkc Linksverschiebung dauert sehr 
lange, sodass die Stabkernigen 3 Monatc nach der Erkrankung 
noch 25 % un^ die Metamyelozytcn 3 % ausmachen, und noch 
5 Monatc nach der Erkrankung liegt cine erheblichc Linksverschie- 
bung yor. Die Heiluiig in die.ser Fall vollzog sich sehr langsam, und 
der Allgemeinzustand des Patienten blieb lange Zeit schlccht. 
In Fall 3 und 4, die leicht waren, kommt keine Linksverschiebung 
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e.-tiitisen. 


SR 

“ SSsS SSSaSisiSps 

Ljonphoz. 

10.0 

15.0 

22.0 

35.0 

28.0 
31.0 

31.0 

30.0 

33.0 

3<1.0 

31.0 

23.0 

28.0 
50 . 

32.0 

34.0 

<16.0 I 

30.0 

33.0 1 

Monoz. 

3.0 

2.0 

1.0 

3.0 

6.0 

4.0 

3.0 

1.0 

2.0 

1.0 

4.0 

4.0 - 

1.0 

1.0 

5.0 

4.0 

2.0 

2.0 

.50 

Eosinoph. 

0 

0 

0 

0 

0 

1.0 

3.0 

0 

0 

0 

0 

3.0 

0 

1.0 

0 

0 

0 

2.0 

5.0 

Basoph. 

wOOOOOOOOOOOOOOOOCC 

Segmentkern. 

10.0 

18.0 

24.0 

34.0 

36.0 

38.0 

36.0 

40.0 

40.0 

33.0 

35.0 

43.0 

43.0 

23.0 

43.0 

45.0 

30.0 

<12.0 

30.0 

Stabkern. 

63.0 

57.0 

48.0 

23.0 

27.0 

24.0 
24.0 

24.0 

23.0 

30.0 

28.0 
25.0 

25.0 

24.0 

19.0 

17.0 

20.0 . 

18.0 

27.0 

Mctamyeloz. 

11.0 

4.0 

5.0 

5.0 

3.0 

2.0 

3.0 

5.0 

2.0 

2.0 

2.0 

2.0 

3.0 

2.0 

1.0 

0 

2.0 

0 

0 

Myeloz. 

q q 

cc-^oooooooooooooocoo 

Ncutroph. 

87.0 

80.0 

77.0 

62.0 

66.0 

64.0 

63.0 

69.0 

65.0 
65.0 

65.0 

70.0 

71.0 

49.0 

63.0 

62.0 

52.0 

60.0 

57.0 

Leukoz. 

ooooooooooooooooooo 

ooooooooooooopooooo 

Index 

oooor-oooooooooococ^coqqqcoqqsoq 

ooooooooooooooooooo 

Erythroz. 

4280 

2100 

2660 

2410 

2450 

2410 

2480 

2510 

2810 

2120 

2180 

2230 

2300 

2520 

2580 

2820 

3180 

3280 

3210 

Hb(Sahli) 


Datum 

4/11. 42 
11/11, 42 
20/11. 42 
2/12, 42 
9/12. 42 
17/12. 42 
23/12. 42 
30/12. 42 
7/1. 43 
15/1. 43 
21/1. 43 
27/1. 43 
3/2. 43 
11/2. 43 
18/2. 43 
25/2. 43 
5/3. 43 
11/3. 43 
18/3. 43 

Nr. 

^■4 










DES STEENAEPUHKT^TES 


U.S.W. 


597 



00 O Ci 

CO CC Tf* 


O O O O O I 

ift CO CO oi c-i ! 

m lO ^ 


to CO o io >.o •?* •?* |)!r 


o o 


o o q 
rf O 


O q q q q I 
n ci <m' oi to j 


I 

) 

® I 
t 
I 
1 


o o o o o o o o o c >s o c >o 

c{ o M \n to to' ri -r iri r- c'i tsi ts>^ •- 

OJ OI 


o o o o o 


I 


COOOOOl OOl o 


©OOOOOtoOOOOOOC 


ooooo oooooo 


o! 


oooocoooooocc 


ooooo 


M 


O ’t* O I 


q q q q q 

00 lO lO lf5 00 

o -r m -r lO 


\ O- 


00 


I 

! 

^ 1 


. 

\o 1 


i 


o o o q q 
00 00 d o 
tc i> o »o 


q q q q q q iq q j 

cor^-i’CiOoococo-r^ 

OOOto;C?Ol^O<r| 


I 


o o 
o o 
lo 

CO P' 


® i 
in 

^ I 


o 

o 

00 

00 


o o o o 
o o o o 

C5 CD 00 
p- to to o 


1 


f 

g I 

o I 

t>. } 
• ! 


O O 1 

o o 

g 6 

rH ^ J 


Si I 

00 , 

I 


i 

OOOOOOOOOOOOOC/ 

oooooooomooooo, 
C 5 to tr> o »o o pj o iro CO o IQ CO 
oiQocoooc^oc^r-oooocir^' 


CO o 
00 r- 

d d 


I 

00 5 

^ i 

O } 
1 


r-l rj* O O O to 

q q q q q q 

dddddd; oo 


I ^ ^ t 
! d d • 


I 

IQ I 

dl 


»Q'^iQOCQiQO*^CQr>'OtOJOO^ 
q q q q q q q q q i>. t>. cc i 

ddddddddddddddi 


i 


o 

•J* 

o 

CO 




t 


to 

p- >-1 
r- IQ w 

Ol CO CQ 1 
1 


O I 
CO , 


OOOOO 
CO o o 00 '»T ' 
O C 5 O ■ ■ 
ca CQ CQ 


o 


I '-r 

1 

J 


I 

_ o I 

00 Ol 5 
to IQ I 
'T I 
I 


o ooooooooo 

oo» T-ir««.'^toc'JooT-fTHo 
col cor^o^cooc<iric3 
’^1 COC^PICO.COCOCOCOP-I 


o o o 

O t-< yH 

IQ O to OC 
CO CO CO " 


o o 

C^l IQ 


CO 


CO 


C 5 CJ O j 

IQ ^ 


C5 O IQ <M o f 
^ lO IQ iQ to I 


IQ f 
00 I 


I 

lO j 
p- ! 


COr-lvniQ\OY-llQ*t00 

to IQ IQ VQ \Q \Q IQ \0 -:5< 


•t IQ \Q O Y-* < 

IQ iO \Q VQ to 1 


CO 


CO CO CO » 
rf -^ { 


CO CO CO CO CO 1 
^ ^ ^ ^ ^ 1 


o 


^51.) 

a I 
<M PI I 


to to to 

t> IQ CO 
C'J 


■Ci \ 

C'l 1 


Tf 1 

. . I 

oo 00^ J 

in ^ I 

YM y^ ) 

I 


I 

Tj* j 

00 } 
CO 1 


COCOCOCOCOCOfOCOCO 

O'! d cJ d CO CO CO CO 
•IqS'O} t^tDCO OP^XQ' 

-r-l Pi >-* PI PI 


CO CO CO CO CO i 

•I' ''p •?' I 

^ id vQ iQ d ' 

o CO ^ ! 


I CO 


I 


XQ 


» 

) 










B. TltTINEN. 


Lyniplioz. 


Monoz. 


Eosinoph. 


Bnsoph. 



SlabUcrn. 


Mclainvcloz. 


Myeloz. 


Ncutroph. 


Lcukoz. 



Erytliroz. 


Hb (Sahli) 



S g fS S ',2 ' ss o W in CO o o m 

COOOOOr^t=i§ 


ocoooool oqcooooo 
cohor-lwioooci 
rj r: w cc Cl CJ cc j ^ M Cl 0 ? S CO « S 


<=. q ^ i <= q o C q q o o O o 1 

in •-= CO iM c; CO iM 1 *? w c-i ti co m o o | oi ri i 


c 

w »0 vO w 

co‘ 

^ vO !-• CO rr 


q q q q q q j ^ ® | 9 O 

ooooeOT^ooiorKr^ 
( t 


I I 

i.o q c q q q j q q q q q q q q i q q q 

ci — * Cl ».0 O ^ ‘ 00 ^ O O UO O I rj* uO O 

'w UO lO O ift O cc J UO lO o O o CO CO C 5 1 1 > lO LO 

I 1 


— i^-^poci-rci 

d -r- 



C C c: O O o o 



o o o o o o o 

o c o o o o o 

C 3 ^ Cl C 5 ^ O 

c Ci C 5 C 5 c; c- 


C- CO cO CO Cl Cl o 

00 00 r-* C; q 00 q 

o o o o o o o 


o CO o o o o q 

VO o o o Cl o d 

•rp 00 o C 5 CO 00 

CO CO CO CO CO CO CO 


O CO vO l> Oi 'T-i 1-1 

VO CO vO VO vO CO O 


CO CO CO CO CO CO CO 
'«i' ^ 


<o 2 ® 2 © 5 ® S’ 

1-4 VO O Cl CO O CO 
Cl Cl rH CO 


ooooooool g®§ 

OOOOOOOQI 2gS 
oociooinoi-ic^. 


CO Cl -r ^ -i* 

05 C5 C5 q q 

o d o d o 


Cl o o 
05 C 5 00 


o o o o o 

o CO 00 o 00 

05 00 O CO 

CO CO CO CO CO 


CO O o o 00 
r- !> CO 


o O C> i o o 

o o o I S2 !2 

in in C 5 , 2 SS 

CO cn 05 I O' CO 


^ 5, P I 00 to 


« w « ” $ 5 " 1 

PPPcooocodoj 

Ti 01 C'l T- O'! tH . 01 







































Tabelle 4. Die Blulbiltlcr clcr chronischen OslooinyeliLis-Fallc 


6 


E. TIITINEN. 


Lymphoz. 


Monoz. 


Eosinoph, 


Basopli, 


Segmenlk 


00 CO in CO 

IN 


o o o o 

N O cf lO 
lO ^ CO CO 


2 ^ i 


i q q q J 

CO CO o 1 
^ \ 


<0 iO o 

CO lO C'l 


(N O o 
Ol « CO oi 


qqooJ 222 q 

•»-< CO Ol 1 


> I P CO o 

1 I CN o w 

I ^ ^ TM 



Stabkern. 


Metamyeloz. 


Neutropb; 


Leukoz. 


4.0 

5.0 

6.0 

4.0 

2.0 

4.0 

4.0 

5.0 

11.0 

8.0 

2.0 

2.0 

q q q q 1 q 1 o 

1 O O r? 1 N 1 o 

! ! i ^ 1 

; \ 1 



o 

O 0 

Cl 

t> 0 

c- 

c c 


o 

o 

o 

o 

o 

t o 

o 

o 

1 o 

o 

o 

o 

o 1 

o 

O 

o 

o ! 

, o 

1 2 

o 

o 

o 

o 

o 

0 

o 

o 

o 

O 1 

' o 

o 

o 

o 


o 

o 

o 

o j 

o 

o 

o 


1 o 


o 

o 


o 

o 

o 


o 

T-H 

d 1 

CC 

CO 

CQ 

T—l 

' CO 

CO 

XO 

XO 




CO 

00 1 


1 Cl 


CO 

CO 

CO 

o 


o 

<o 

t*' 

1 

o 

t> 


XO 

o 

Cl 

00 

C£5 

i 

i d 

o 

CO 

CO 1 

o 

1 Ci 

Ci 

00 

CO 

CO 

kO 

CO 




1 





tH 

y-t 



1 

1 

I tS 

T-< 


1 

1 


[ 








00 

lO 

in 

d 


o 

o 


tH 

c:? 

c:^ 

CC 

CO 

CO 

CO 

i> 

00 



CO 

q 

w 

q 

o 

q 

w 

CC 

oo 

00 

CO 

CO 

CO 

Ci 

Oi 

<5> 

CO 

00 

00 

CO 

CO 

CO 

00 

00 


a 


c^ 

o 

o 

d 

O 

d 

d 

d 

d 

o 

o 

o 

d 

o 

o 

o 

o 

d 

d 

d 

d 

d 




Datum 


O O O O O I 

CO ' »0 O Cl J 

/>s.i I rrv I 'leH CM ' 


O CO o o o « 
th CO ' d o 00 o 


__ _ ^ ^ TH CY3 I in ’ SiH I ^ ^ 

Erythroz. t^i2t^'^ic’'3:2;S2 222£2£22! £222£23 


/■QoTi7f\ irOOCOo/o/oO’^/iOT-f^CJ^IiOCOjOOO 

rto ir5cocot>'jCD|oooooOjCOOcor*-t*-ji>r>r'r^ 


CO CO CO cc 


C7 Cl r- 
o C lO 


■H T-l W • 
^ 

tH ^ CO ■ 
, ? -H r* 

Cl H -H 

















DBEK Dir. Vr.DAllBr.UVJ^GKN lirs STEnNAI.rUNKT.ATr.S u.s.w. COl 

vor abcr in Fall 5 ist, sic ziemlich slark: Slabkernige 22 %. 
Melamyclozytcn unt i\Iyclozyleii treten indcssen nicliL auf, vind 3 
Wochen spiiter ist die Linksverschicbung verseliwnndcn. In Fall 
7 sind die Veranderungen dcs Blulbildes geringer, abcr in ball 8, 
der zum Exitus fiibrlc, gross: Slabkernige anfangs 34.5 %, Myclo- 
zytea 0.5 % «nd Metainyelozylen 4.5 % sowie spider, kurz vor dein 
Tode, Slabkernige 15.5 %, Myelozylen 2.5 % und Melainyclozjdcn 
3 %. In Fall 9 ist die Linksversebiebung Irolz der slarken Lenko- 
zytose geringer. Blulbildcr liegen jedoeb nicht gleich von Boginn der 
Krankheit sondern erst von 3 Wochen nacli der Erkranknng vor. 

Nach der iMcinung Payrs ist die Linksverschicbung dcs ncu- 
Irophilen Blulbildes bci der akulcn Ostcomyelilcs cin sehlcchlcs 
Zeichen, insbesondcre daun, wenn die Lciikozylcnzahl gleich- 
zeilig nicht cnlsprcchend hoch ist. Aus den oben bcschricbencn 
Fiillcn ersieht man, dass dies zutriffl;inan kann sogar sagen, dass 
die Linksvcrschicbimg cin sumphm isl, dnsa rcgchnassigcr olx die 
Lcukozgiose auftrilt. Einc slarkc Linksverschicbung. zmnal wenn 
sie nicht rasch vorribcrgchcnd isl, kann man Avohl .als zcichen dnfiir 
bclrachtcn, dass es sich um cinen schweren Fall handell. 

Die Zahl der Eosinophilcn ist bci akulcn Infcklioncn im allge- 
ineinen hcrabgcselzt (Schullcn), abcr cs gibl auch Ausnahmen von 
dieser Regel. H. Lenharlz konslalicrlc bci soplischen Endokardi- 
lidon mil vdllig infauslcr Prognose bis^Yoilcn cine norinalc oder 
nur wenig hcrabgeselzlc Eosinophilenzahl. Die Yennehrung 
der Eosinophilcn in cincm spaleren Sladium der Krankheit ist 
ein gules Zcichen (Schullcn, Harkins). In alien mcinen aknlen 
Fallen Avar die Zahl dcr eosinophilcn Zollcn im Anfang der Krank- 
heit niedrig, ZAvischen 0 und 1 %. In den Killen 1, 3, 5, 7 und 9 
fehlten sie im Blulc vollstandig. In mcincm schwcrslcn sejitischcn 
Fall (Fall 8) koinmcn jedoch bei Beginn dcr Krankheit 0.5 % und 
.spiitcr 1 % davon vor. Im allgcmciucn vermchren sich die Eosino- 
philen in dicsen Filllen rasch, abgeschcn von Fall 1, wo sic noch 
5 Wochen nach dcr Erkranknng vollkommcn fchlcn und erst nach 
der 18. Woche, wo das schr sclnverc Kranklicitsbild sich zu bessern 
anfiingt, regelmassig irn Blut vorkoinmen. 

Die Monozglcnmcnge wcchsclt nicht rcgclinu.ssig. Im Anfang dcr 
Krankheit werden sie in meinen akulcn Fiillcn zu 2—10.5 % angc- 
troffen, und in dem spaleren Sladium kann man kcincu rcgelmas- 
sigcn Anstieg m ihrer Mcnge bemerken. Dassclbe liissl sich von den 
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Lymphozyten sagen, deren Menge hei Beginn der Kranklieit 
zwischen 10 und 33 % variiert. In Fall 8 sinkt ihre l^Ieng'e (auch 
die absolute) jedocli, ebenso die IMonozytenzahl, was an seinem 
Teil auf die scblechte Prognose der Krankheit hinweist. 

In Fall 1 und 5 hatte man Gelegenheit, die Blutbilder von An- 
fang der Krankheit an regelmassig zu verfolgen. In dem ersteren 
Fall handelte es sich urn eine scliwere septische multiple Osteomye- 
litis, bei dem die Genesung lange Zeit recht fraglich war, bei dem 
letzteren um eine septische Tibiaosteomyelitis, die auch sclnver 
war, aber bei der die Heilung rascher folgte. Aus Tab. 3 ersehen 
wir, dass zumal in Fall 1 zeihveise eine leichte Leukozytose auftritt. 
Diese Anstiege der Leukozytenzahl fallen mit den gelegentlichen 
Verschlimmerungen der Krankheit zusammen. Gleichzeitig ver- 
mehren sich die Stabkernigen, und mit Riicksicht auf die absoluten 
hlengen scheint die Linksverschiebung eine empfindlichere Reak- 
tion als die Leukozytose zu sein. Die hlonozytenzahl weist keinen 
sicheren regelmassigen Anstieg auf; in Fall 1 steigt die Lympho- 
zytenmenge ein wenig. Schillings monozy tare Abwehrphase tritt 
also hierin nicht in Erscheinung, ebensowenig in diesem Stadium 
die lymphozytiire Heilphase. 

Das Hamoglobin und die Erglhrozytenzahl sinken, wie zu erwar- 
ten, nur in den schweren Fallen. In Fall 1 sinkt das Hamoglobin 
'wahrend der ersten Behandlungswoche von 79 % auf 37 % und die 
Erythrozytenzahl von 3,280,000 auf 2,100,000. In Fall 5 ist der 
Abfall viel geringer, aber in Fall 8 ist er steil, von 75 % auf 46 %. 
Bei den schweren akuten Osteomyelitiden stellt sich also, vie 
uberhaupt bei der pyogenen Allgemeininfektion rasch eine hypo- 
chrome Aniimie ein, deren Starke eine gute Grundlage fiir die 
Beurteilung der Schwere der Krankheit bildet. 

Die Senkungsreaktion der rotcn Blulkorperchen erweist, dass die 
Senkungsgeschwindigkeit, insbesondere in schweren Fallen hocli- 
gradig gesteigert ist. Die grdssten Werte kommen jedoch nicht gleich 
im Anfang der Krankheit sondern etwas spater vor. Gleich bei der 
Aufnahme schwankt SR in meinen akuten Fallen zwischen 30 
und 89 mm (die Bestimmungen sind nach Westergren ausgefiihrt 
worden, wobei lediglich der Senkungswert der ersten Stunde be- 
riicksichtigt wurde), aber schon nach Verlauf einer Woche steigl 
die Senkungsgeschwindigkeit erheblich und im allgemeinen fiber 
100 mm an. Die Senkungsreaktion ist nicht so empfindlich vie die 
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Veranderungen des Biutbildes, die frulicr einlrclai (Rcidicl)_ Ihr 
diagnostischer Wert ist bei chirurgischcn Kraiildicilcii in dcr Rcgc 
ctering, xvorauf z. B. Hcllstrdin and Varga liingcwiescn liabcn, aiicr 
bei der Beurleilung des Krankheilsverlauf, dcr Koniplikationcn 
iind eventuell dcr Prognose kann ihr dock cine xvicliligcrc Bcdcn- 
limg zukommen. In den vorlicgenden Fallen beincrkt man, dass 
SR lange Zcit hocb bleibt. Olnvohl das Blutbild in grossen Ziigcn 
normal xvird, kommen Werlc iiber 100 mm vor; /. B. in ball 0. 
der nach einem aknlen und hochfiebcrhaftcn Bcginn rasch ab- 
klingt nnd nur einc Icichte Lokalisalion im bcmnr anfwcisl, isl 
die Senkungsreaktion nocli nach 6 Wochcn nach dcr I’.rkranknng 
110 mm. Im diagnoslisclien Sinnc hal man bei der aknlen Osleo- 
myelitis keincn Nulzen davon, denn bei den Weichtcil)ihleginoncn 
bemerkle ich ebenso hohc Werlc. Dcsglcichcn luingcn ihrc Schwa n- 
kungen wiihrcnd der Krankhcit spider nichl so rcgelmiissig wie 
die Schwankungen des Bhilhildcs vom Krankhcilsvcrlanf ah, son- 
dern scheinen ganz nnbcslimml in ihrem Anflrclcn. 

Die Blulbildcr incincr chraniachen OxtconujcUtisfalic sind in 
Tab. 4 dargeslcllt. Mierin kommen keine gi'Osscrcn Vcrandernngcu 
vor. In Fall 1 bleibt die Lcukozylcnzahl wiihrcnd des chronischen 
Stadiums (beinahe cin .lalir nach dcr Evkrankung) normal und 
schwankt zwischen 6,000 und 7,200. Die Linksvcrschicbung ist 
versclnvunden, indem die Mcngc dor Slabkernigcn zwischen 4 
und 6 % variiert, und Eosinophilc kommen mehr als gewohnlich 
vor (5 — 13 %). Die Lymphozytenmenge ist auch gesliegen; ihrc 
GrenzAverlc in den chronischen Fiillen lauleii 32 nnd GO %, und der 
Monozytengchalt wcchsclt zwischen 2 nnd 7 %. Die Senknngs- 
reaktion weist ebenso hohc Werlc auf, aber bei den im aknlen 
Stadium bcfindlichen Fallen sinkl sic nach dcr Operalion nnd Ilei- 
lung rasch. Einc Lcukozylosc trill in den chronischen Fiillen im 
allgcmeincn nichl anf; nur in Fall 13 ist die Zahl der Lcnkozylen 
anfangs vermehrL (16,300). Einc Linksverschiebnng wird nur in 
Fall 16 in dem schwersten Stadium dcr Krankhcit angclroffen, 
no die Slabkernigcn 17 % nnd die iMctamyelozylcn 2 % ansmachen. 

Beini Vergleich dcr Slcrnalpnnklatc nnd IBulbildcr niilein- 
ander bemerkt man, dass die Linksverschiebnng im Blnlbild und 
erne starke Reaktion im Knochenmark cinander im allgcmeincn 
entsprcchen, wahrend die Lcukozylosc nn die Vcriimlcrungcn dos 
Sternalpunktats nichl so rcgelmiissig parallel sind, cincBeobach- 
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tung, die iiberhaupt bei akuten Infektionen gemacht ^vo^den ist 
(Klima). Eosinopliile Zellen kommen in alien meinen akuten Fallen 
ungefabr in normaler IMenge im Sternalpunktat vor, obgleicli sie 
aus demBlut in den meisten Fallen vollkommen versclnvunden sind. 
Auch in dem schweren septiscben Fall 1, wo Eosinophile zum ersten 
IMal erst 5 Wocben spater und aucb dann nur vorubergehend 
erscheinen^ machen sie im Sternalpunktat 3 % aus. In diesen Fallen 
lasst sich also keine parallele Vermin derung der eosinopbilen Zellen 
im Sternalpunktat und im Blut nacliweisen^ wie sie u. a. von Klima, 
Rohr, Forssell und Yirkkunen nachgendesen wurde. 


Zusammenfassung. 

Die dnrch die Osteomyelitis bedingten Veranderungen des Ster- 
nalpunktates sind folgende; Bei schweren akuten Osteomyelitiden 
kommt eine starke promyelozytare Reaktion vor. In leichteren 
Fallen sind die Veranderungen geringfiigiger, und es treten relativ 
viele Stabkernige auf. Bei der cbronischen Osteomyelitis ist die 
Reaktion des Knocbenmarks vorwiegend eine Stabkernige. Die 
Schwere des Kranklieitsbildes sclieint bei der cbronischen Osteo- 
myelitis viel weniger auf die Reaktion des Knocbenmarks einzu- 
wirken als bei der akuten. Der Umstand, dass bei der Osteomyelitis 
ein Teil des funktionierenden Knocbenmarks zerstort wird, 
scbeint nicht auf die allgemeine Reaktion des Knocbenmarks ein- 
zuwirken, und zwar nicht einmal bei der multipeln Osteomyelitis, 
sondern die Veranderungen des Knocbenmarks entsprechen auch 
bierbei in grossen Ziigen den bei akuten Infektionen anzutreffenden 
Veranderungen. 

Die wichtigsten der im Blntbild auftretenden Veranderungen 
sind die Leukozjdose, die Linksverscbiebung des neutrophilen 
Blutbildes und die Eosinopenie. Die Leukozytenzahl scbwankt 
bei der akuten Osteomyelitis hocbgradig, und man kann daraus 
an sich keine Scblussfolgeriingen hinsichtlich der Beschaffenheit 
der Krankbeit ziehen, sondern sie muss mit dem kliniscben Krank- 
beitsbild verglichen werden. Als normale Reaktion bat bei der aku- 
len Osteomyelitis eine hohe Leukozytenzahl bei Beginn der Krank- 
heit zu gelten. Beim Abklingen der kliniscben Symptome sinkt 
ihre Zahl allmablicb. Eine niedrige und zumal eine dauernd nied- 
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rige Leukozytenzahl ist bci dcr klinisch schAveren nkulcn 

Utis cin sclilLhtes Zeichen. Die Linksvcrsdueliung dcs nculroph 
Blutbildes folgt der SchAverc dcr Krankhcit vicl rcgelnvassigci a s 
die Leukozj'tose, und eine slarke Linksvw'sduebung isl als piogna - 
tiseb schleclites Zeichen anzusehen. Die Eosinopcnie crsclicin i 
alien ineinen akuten Fallen. Bei den chronischeu Ostcomyclilulcn 
sind die Yeranderungen des Blutbildes gcringfiigig.- 

Die Senkungsreaktion zeigt, dass die Scnkungsgcsclvwindigkeil 
der EryLlu'ozyten bci den akuten Oslcomyclilidcn boebgradig 
steigt. Dieser UmsLand erscheint spalcr als die Yeranderungen dc.s 
Blutbildes, erhalt sick aber noch langc, nacbdein die Krankhcit 
klinisch auszuheilen begonnen hat. 

ZAvischen der Leukoz3'tosc und der Vcriindcningen dcs .Slernal- 
punktats ist kein Parallelitat Avahrznnehmcn, Avahrend in den akn- 
len Fallen eine deutlichc Parallelitat znlschen dcr Link.sA'crschic- 


bung und den Yeranderungen dcs Slcnialpimktals nachzuAA’ci.sen 
ist. Eine gkichzeitige Yenninderung dcr Fosinojiliilcn iin Slcrnnl- 
punktat und ini Bhit ist in ineincu Fallen niehl vorgekoinmen. Ks 
ist jedocli zu beachten, dass Aviederhollc Slcrnalpunklioncu niehl 
ausgefiihrt Averden konnten. 

Weder von den im Sternalpunktat noch von den iin ]31ntbild 
vorkommenden Yeranderungen hat man heim Diagnoslizicren der 
akuten Osteomyelitis Nulzcn, aa’cU ahnliciic Yeranderungen ganz 


allgemein hei eitrigen Iiifcktioucn anftreten. Bci dcr Prognoscnslel- 
hing der Kranldieit und hei der Ycrfolgung ihres Verlaufes dagegon 
kann man Avichtige Schlussfolgcningcn damns ziehen. IHcrbei 
muss man sich Avohl auf die Ycrfolgung dcs Blutbildes bcschran- 
ken, Aveil Aviedcrholtc Stcrnalpunktionen iin Inlcrcssc dcs Kvankon 
bei der akuten Osleomyelilis nicht. in Frage kommeu dilrflen. 


oenrnuum. 


boitrnStn’/i: Veriliuionnigou dcs Knoclicmnarks 

tci sept, sdien Erkrankungen. VirchoAvs Arch. 102G: 2(12; 7fiG —Birh T 

des leukopoeUschon Sysloins bei InfoktionskmnkhoUen 
Srsseir '''"n SlernaJpiniklion). Fol. liaomal. (D.) 1033-287 
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